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NuMBER 12 


The Substation of the Helena Light and Traction Company. 


N October 20, 1901, fire destroyed the combined 
power house and substation of the Helena Light 
and Traction Company, at Helena, Mont.—sub- 

station in that the steam plant was supplemented by a 
transmission line extending from the power house of the 
Missouri River Power Company at Canyon Ferry, eighteen 
miles distant. The details of the Canyon Ferry plant, as 


electrical service of whatever nature—street and incan- 
descent lighting and the electric railway system—was 
perforce abandoned. This was a condition calling for 
strenuous effort, and it is worthy of note that within fifty 
hours from the starting of the fire a shack had been 
erected adjoining the ruins, machinery had been brought 
from Butte and Anaconda, spare transformers from Can- 





THE HELENA SUBSTATION AS SEEN FROM ITS TRANSFORMER SECTION 


well as of the circumstances which attended the destruc- 
tion of the Helena plant, have been fully presented in 
these columns heretofore,* and naturally the inception of 
the interesting substation about to be described dates 
from the time of this catastrophe. The wreck of the 
Helena station was total so far as ability to render service 
was concerned; the station was gutted by fire, and all 


*See THE JOURNAL, Volume XII, page 103, Xe Missouri River Power Com- 
pany, and Volume XII, page 242; Re The Helena Fire. 





yon Ferry and elsewhere, temporary connections had 
been made and the general electric service had been fully 
restored with the exception of the arc lights, which 
were not placed in operation for perhaps a week. It can- 
not be said that the physical condition of this temporary 
substation was a model; but that is not the point, for the 
fact remains that the plant did its allotted work well 
until the new substation about to be described was 
designed and finished. 
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TEMPORARY SUBSTATION BUILT AND IN OPERATION WITHIN FIFTY HOURS AFTER THE TOTAL DESTRUCTION OF THE HELENA PLANT BY FIRE 


One of the first problems encountered in considering 
the rebuilding of the station was that as to whether the 
new station should be a combined steam plant and sub- 


station or whether it should rely solely on transmission ser 


vice. If the former, it would naturally have been located 


HELENA SUBSTATION OF THE HELENA LIGHT AND TRACTION COMPANY 


upon the site of the old station contiguous to the rail- 
road tracks; if the latter, the location could be of a cen- 
tral nature, thus eliminating the maintenance of nearly a 
mile of heavy distribution lines. The latter course was 
determined upon, and a most excellent site was selected 
on the corner of Breckenridge and Jackson streets, but 
one hundred feet off the main thoroughfare in the heart 
ofthe city. This course necessitated the entire rearrange- 
ment of the system of distribution from that carried out 
from the old works, but the compensating advantages, 
which are apparent, far more than offset the labor and 
expense which the change necessitated. 

In all America there is probably not a handsomer nor 
more well apportioned substation than that about to be 
described. Externally the building is simple and effec- 
tive in design. It is faced with an extremely hard 
porphory of a light pink tint and relieved with cut stone 





trimmings. ‘The main entrance has a well proportioned 
and finely detailed cut stone porch with columns of pink 
polished granite. The lower windows are of plate glass: 
the transoms in front are of art glass, while the windows 
below the main cornice are of prismatic glass. Every 
precaution known to the builders’ art has been taken 
against fire, and equally thorough have been the efforts 
that have been exerted to perfect every mechanical and 
electrical engineering feature about the premises. 
Speaking in approximations, the building has a front- 
age of forty feet on Jackson Street by eighty-five feet on 
Breckenridge Street. It is a single story, beneath part 
of which is a basement seven and one-half feet in height. 
The walls of the entire structure are of rubble stone, the 
side walls being two feet eight inches in thickness, while 
the thickness of the front and rear walls is three feet, 
respectively. The basement is reached through an iron 
stairway leading down from a front corner of the main 
floor, where, in a ten-foot cellar, are located attendants’ 
lockers, a bath, and lavatory arrangements. All machine 
leads and busses are run in this basement, the method of 
support being of the most approved fireproof and insulat- 
ing types. The building has a height of thirty feet from 


the peak of the roof to the floor, and throughout its 





THIS IS THE VIEW PRESENTED ON ENTERING THE HELENA SUBSTATION 
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THE MOTOR-GENERATOR AND EXCITER SETS 


length runs a Pawling & Harnishfeger traveling crane at 
a height of twenty-four feet. The roof is of iron trusses 
and purlins, and is covered with expanded metal em- 
bedded to a depth of eight inches in cinder concrete, the 
whole being finally cover with No. 18 corrugated steel. 
The architectural plans were prepared by J. H. Kent, 
architect, of Helena, under the direction of R. A. Willson, 
superintendent of the company, to whose credit must 
also be placed the entire engineering design and general 
arrangement. 

The electric service for Helena is derived solely from 
a separate transmission line from the Canyon Ferry plant, 
and the only additional power taken therefrom consists 
of some 2000 horsepower required for the operation of 
the smelters at East Helena, some four miles distant from 
the city. Two three-phase, 11,000-volt lines enter the 
substation at the rear, above the transformers, through 
choke coils, lightning arresters and General Electric oil 
switches with automatic trips. These lines are each pro- 
vided with a long fuse switch, mounted on high tension 
insulators, coupling through each leg of each circuit. 

The lighting transformers are provided with seventeen 
secondary taps and a potential regulator face plate giving 





BEHIND THE MAIN SWITCHBOARD 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


477 


a range of regulation amounting to 400 volts on the 
secondaries. ‘There are nine of these transformers, with 
space provided for three additional ones. ‘They are all 
of the Westinghouse type, with primaries wound for 
11,000 volts. A bank of three, having an aggregate 
capacity of 450 kilowatts, delivers current at a secondary 
pressure of 363 volts for the operation of two 175-kilo- 
watt Westinghouse rotary converters, two 75-kilowatt 
motor-generator sets and three General Electric Hartford 
transformers for the oreration of the series alternating 
current arc circuits. The remaining six transformers 
deliver uniformly 2200 volts from the secondary coils. 
Of these, the first bank of three has a capacity of 175 
kilowatts and the remaining bank has a capacity of 450 
kilowatts. The output of these banks supplying current 
for lighting purposes and to some extent for power 
through the 2200-volt distributing circuits. 

The switchboard consists of twenty-nine panels with 
sub-bases. It is of General Electric manufacture, and in 
its construction a new grade of dark blue Vermont mar- 
ble (styled Class Br) was used, this marble being much 
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WITHIN THE HIGH TENSION TRANSFORMER SECTION 


more mottled than any of a standard marble theretofore 
used. Eight three-phase panels with type M. R. regula- 
tors permit of 5 per cent. variation of voltage each way. 
There are two total load panels for incandescent lighting 
service, three Hartford panels, one totaling panel for the 
363-volt Hartford transformers, four motor-generator 
panels, of which two are for the alternating current and 
two for the direct current sides, four rotary converter 
panels, two being for the alternating and two for the 
direct current sides; one exciter panel; five 600-volt rail- 
way feeder panels, and one panel for the 660-volt metallic 
circuit non-grounded direct current power lines. The 
totaling panels are equipped with both indicating and 
recording voltmeters, with wattmeters and ammeters and 
also power factor and frequency indicators, all being of 
General Electric latest standard types. 
transformers are connected in delta, in each side of which 
an ammeter is placed. 
meter and an electrostatic voltmeter reading in hundreds 


The step-down 


Each are panel contains an am- 
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of volts and so connected that it can be plugged across 
any of the circuits or from any wire to ground. The in- 
candescent three-phase feeder panels are equipped with 
ammeters, voltmeters and double-throw General Electric 
automatic oil switches, while at the end of the board, con- 
nected to the busbars, there is a static three-phase ground 
detector. At the rear of the board are two sets of three- 
phase busbars coupled in such an arrangement that by 
throwing suitable switches the amount of load can be 
changed with respect to the phases, making it possible to 
get two positions for each circuit in balancing. The extra 
busses are installed for future use. 

The accompanying voltmeter charts are taken from 
the polyphase power busses and the lighting buses 
respectively, and while the regulation of the power volt- 
age fluctuates considerably, it should be borne in mind 
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Perhaps the most striking innovation of an electrical 
nature within the plant is to be found in the method 
which Mr. Willson has devised for exciting the rotaries, 
either singly or in parallel, from a separate source that is 
entirely independent of the rotaries themselves. The 
necessity for the arrangement was found in the occurrence 
of the terrific electrical storms with which the country is 
afflicted during certain seasons of the year, for originally, 
when the rotaries were under self-excitation, the machines 
would fall out of step with every lightning stroke. By 
separate excitation, however, a permanent field is main- 
tained, and the motor-generators work in parallel so 
absolutely that they have never been thrown out of syn- 
chronism even during the most severe electrical storms 
that have visited Montana. On several occasions during 
light electrical disturbances, one of the machines has 





VOLTMETER CHARTS, TAKEN AT THE HELENA SUBSTATION, OF THE MISSOURI 


that there is no way to regulate it at the Helenaend, and 
that, therefore, the chart indicates the regulation of the 
transmission line as influenced by the smelter load car- 
ried at East Helena. The voltage of the lighting service 
is much more steady, since it constitutes a load that is 
subject to no heavy fluctuation and as it may be regulated 
by the taps from the secondaries of the step-down trans- 
formers as well as by the M. R. regulators. 

The direct current equipment consists of two Westing- 
house, sixty-cycle, rotary converters, of a capacity of 
175 kilowatts each; two 75-kilowatt Westinghouse motor- 
generator sets; one 11%-kilowatt Westinghouse motor- 
generator exciter set, and a Westinghouse air compressor, 
whence air is piped to all portions of the station for clean- 
ing purposes. The rotary transformers and the type C 
motors which drive the motor-generator sets were those 
formerly used in the old substation, but as their frames 
and working parts were uninjured by the fire they were 
rebuilt in the repair shop of the Helena Light and Traction 
Company, so that now they are in prime condition. 


RIVER POWER LINE AND THE LOCAL ALTERNATING OURRENT LIGHTING CIRCUIT 


been run under self-excitation while the other has been 
separately excited, and under these conditions the former 
would invariably throw the circuit breaker on the alter- 
nating current end, while the latter would run without 
any interference of any nature whatever from lightning. 
A further advantage of the arrangement lies in the fact 
that it enables any manipulation of the power factor as 
desired, and the opinion is freely expressed by Mr. Will- 
son that the sixty-cycle rotary becomes a thoroughly 
reliable machine even during the most serious electrical 
disturbances, provided it be separately excited. These 
rotaries can be started from either the motor on the end 
of the rotary shaft or from the direct current busses 
through a four-step rheostat. On the other hand, the 
equalizer and the busbar switches are so arranged that 
any desired combination of units can be made with 
respect to the rotary busses, the metallic power circuit or 
the street railway system. 

The accompanying diagram shows the circuit connec- 
tions by which the rotary fields may be either self or 
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ARRANGEMENT OF THE HELENA SUBSTATION OF THE HELENA LIGHT AND TRACTION COMPANY 


separately excited, and an understanding of it is best 
conveyed by detailing its modus operandi. When start- 
ing the rotaries to run under separate excitation, the field 
changing switches are placed in a position shown in the 
sketch and the plug switches are left open. Thereupon 
the exciter is started up and run to a potential of 550 
volts, when the circuit breaker and the double-pole 
switch on the exciter panel is closed so as to connect the 
exciter to the exciter busbars. Next the starting switch 
of the rotary that is to be synchronized is thrown in 
when the machine comes up to speed, whereupon the 
plug switch is closed and the rotary is brought into syn- 
chronism with the transmission circuit after the usual 
manner. If necessary, the remaining rotary may be 
started according to the same proceedure. Should it be 
desired to change the rotaries from self-excitation to sep- 
arate excitation, the rotary to be so changed must first 
be disconnected from the line and its direct current volt- 
age must be made equal to that of theexciter. The plug 
switch should then be closed and the field changing 
switch should be thrown to the position shown in the 





sketch. If, however, it is desired to change from separ- 
PE he ee eae ee, co ne ee ame —_ 
| EXCiTING BUSES 
——— me 
} 
| 8 
Q 
RHEOSTAT ' 
es e 
u | ® 
V8 +t 
: sain van Es t s 
os sen | |, 5 ‘ 
| z ye -- * 
Fk zs Raises « 
Be ey ae $3 FIELD CHANGING $= | . 
| ge SWITCH | 6 


TO EQU. PED. 






SHUNT FIELD 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


inecinin EY cpeciattnaienes 





479 


peel 





ate excitation to self-excitation, disconnect the rotary 
from the line and make the voltage of the direct current 
side of the rotary equal to that of the exciter. Then, 
finally, push in the field changing switch and open the 
plug switch. It is necessary when running one machine 
under separate excitation to not alter the position of the 
field changing switch on the dead machine unless the 
plug switch is open, and to bear in mind that equalizer 
switches must be left open when making changes in the 
field connections. 

Every possible facility is at hand for metering the in- 
take and output of every appliance and circuit, and all 
switches and circuit breakers are so designed that should 
any of them open automatically a large gong is rung for 
the notification of the station attendant. At present the 
station is delivering a load aggregating 30,000 sixteen- 
candlepower incandescent lamps, and the entire service 
is rendered through Thomson high torque induction 
meters. The distribution is from type H transformers in 
large sizes that are banked or cribbed into the network, 
and all poles and lines are carried in alleys so that no 
disfigurement is afforded to the main streets. 
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THE TUNIS CENTRAL STATION AND THE PIERSON GASOGENE. 
BY EMILE GUARINI. 


[Vol. XIV—No. 12 


[For years the editorial columns of THE JoURNAL have consistently preached a gospel favoring the unification 
of the interests of gas and electricity in every commercial, financial and industrial sense. In this, of all engineering 
publications, it has stood alone. Despite the apparent apathy of its confreres, it has steadfastly adhered to this 
text until now it has reached the period when it is to witness the acceptance of its ideas and their execution on a 
scale which will surpass any degree of anticipation which could reasonably have been held. For, as is pointed out 
in another column of this issue, San Francisco is soon to have a gas-driven electric power station that will exceed 
any similar plant in the world, not only in point of size of units, but in aggregate capacity as well. In line with 
this forthcoming development it is interesting to note the progress that has been made in Europe in applying gas 
engines as a motive power for the driving of electric stations, and an instance of such European practice is given by 





Mr. Guarini’s article on ‘‘ The Tunis Central Station and the Pierson Gasogene.’’—TuE Ep1ror. | 


P \HE firm of Pierson bas recently completed an installation 
for the Tunis Gas Company which may be regarded as 
embodying the most advanced engineering methods that 

have been developed in Europe for the driving of dynamos by 

gas engines that are in turn operated from gas generators 
especially designed for the purpose. This plant possesses some 
very interesting characteristics, and a description of it naturally 
resolves itself into first a relation of the details of the poor gas 
generator, most commonly known in Europe as the Gasogene, to 


of an iron bar, Z (Figure 1), with a vertical movement given 
by a lever oscillating on its axis, which is seated on the cast iron 
piece designated as (/ and which serves to support the fire brick 
dead plate 7. When the passage for the air and steam is choked 
with ashes, cinders or clinkers, all that it is necessary to do to 
open it is to throw the lever, whereupon the bar 7 enters the fur- 
nace and causes the ashes to fall upon the fire brick, thus entirely 
freeing the mouth of the gasogene. On falling back the part Z 
again takes up its normal position in front of the fire on the 





EXTERIOR OF THE PIERSON GASOGENE PLANT OF THE TUNIS GAS COMPANY 


be followed by a brief reference to the electric plant, which, 
however, possesses but little of more than ordinary interest. The 
general arrangement of the gasogene plant from its exterior, 
together with the interiors of the two gas-driven central stations 
operated therefrom, are shown in the accompanying illustrations, 
while the line drawings present sectional and ground plans of the 
gasogene equipment. 

Figures 1 and 2 are companion drawings, concerning which it 
should be stated that the apparatus consists primarily of a gener- 
ator or producer, a scrubber, a purifier and a drier. The Pierson 
gasogene is of the suction type, and one of the properties of 
greatest value in it is that the difficulty ordinarily encountered in 
cleaning the grates has been entirely done away with. These 
grates are provided with a guided fire arm or pricker bar consisting 





refractory dead plate whereon it rests when inoperative. A slight 
tap with the fire hook upon the dead plate, 7, causes the ashes 
and cinders deposited thereon to fall, so that a bright fire is 
obtained from the fact that the air passages are always kept free 
and open. 

The necessity of freeing the apparatus from ashes and cinders 
without hampering the proper working of the gasogene is not so 
great provided only English anthracite is burned, as it is char- 
acterized by an almost complete absence of cinders. Unfortun- 
ately the production of this anthracite is not unlimited in Europe, 
and the continually increasing prices at which it is held give rise 
to the fear that ultimately they will more than counterbalance 
the benefits which are derived from its use in poor gas plants. 
Nevertheless, the use of this fuel is obligatory in several types of 
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suction gasogenes. If it be desired to displace the use of English 
anthracite by some coal that is richer in mineral substances, and 
more especially by coke, new study will be necessary to deter- 
mine the best way to remove the ashes and clinkers. 

Reverting to the mechanical features of the gasogene, the 
water used is evaporated in a circular boiler, 4, which surrounds 
the hottest part of the generator. Water in suitable quantities 
is admitted into this boiler through a supply pipe that is sur- 
mounted by a funnel as shown at a; while another pipe, ™, 
affords drainage of the excess water, so that the water level in the 
boiler may always remain constant. The steam which is gener- 
ated passes through the valve # and the pipe .S into the interior 
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after a few minutes run; on the other hand, when working with a 
full load, the maximum quantity of steam is required to avoid the 
temperature of the grate or furnace becoming too high, as that 
causes the deterioration of the fire-brick facings and also the for- 
mation of clinkers. As the volume of air absorbed is always con- 
stant in this gasogene, only the steam requires regulation, and 
that is accomplished in the following manner: 

Upon the condenser there is fitted a receptacle, /’, provided 
with a valve, g, opening under the action of the suction and clos- 
ing by gravity. The tube is connected by a pipe with the piping 
supplying gas to the motor. A flexible copper diaphragm, //’, 
located on one side of the receptacle, /’, operates the steam valve, 
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Gazogene 
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FIGURE |. ELEVATION OF THE PIERSON GASOGENE AS IN“ TALLED FOR THE TUNIS GAS COMPANY 


of the grating C, where it is superheated simultaneously with 
cooling the grate bars. Thence the steam is sucked up along 
with air so as to enter under the grate through the free opening. 
The gasogene proper has no grating, as the fuel rests partly on C 
and partly on the fireproof part, 7, which, in turn, is supported 
by the cast iron part U. 

The essential feature of this system of suction gasogene con- 
sists in the automatic regulation of the amount of steam sucked 
up according to the fluctuation in load delivered by the gas 
engines, the air suction always remaining the same. 

In suction gasogenes it is preferable to supply a more or less 
larger proportion of steam in ratio to the quantity of air taken up, 
according to the number of suction movements made by the 
motor. When running light, steam must be almost or entirely 
cut off, otherwise the risk is run of the fire being extinguished 





R, through the medium of the connecting rod, X, and the lever, 
Y,. The tension springs 4 and c tend to keep this valve closed. 
A small cock, d, with a graduated sector, is placed at the top of 
the receptacle, /’, and enables the vacuum to be completed in 
this receptacle. 

At the moment when suction occurs a depression takes place 
in the tube; the valve, 7g, opens and the same depression super- 
venes in the receptacle, /. The flexible diaphragm, W’, is pulled 
towards the interior of the receptacle, /, operates the lever, Y, 
opens the valve, A, and allows the steam to pass out of the boiler, 
A, into the part, C, and then to be sucked into the furnace in 
conjuction with the air. 

The valve, #, will thus open to a greater or lesser extent and 
will let more or less steam, according to the extent of the vacuum, 
enter the receptacle, 
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FIGURE 2. SIDE ELEVATION OF THE COKE COLUMN OF THE PIERSON GASOGENE 











VTL A 
YY al 
aonieiaaa 


TL 
AMMA SE. jo, 
-------3,900 


Lop 
Fe 


Le 
ty 


Fl 


N 


FIGURE 3. 








| eels 


ELEVATION PLAN OF THE GAS PRODUCER PLANT OF THE TUNIS GAS COMPANY 
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When the motor is under considerable load the suctions wil: 
take place without intervals and the flexible diaphragm, being 
constantly drawn towards the receptacle, /’, will cause the valve, 
®, to open to the full. 

If, on the contrary, the motor is running light and is only 
making one suction in five, then the diaphragm, W’, will be 
slightly aspired and will open the valve but slightly or not at all, 
because the vacuum produced in the receptacle, , will be im- 
mediately completed by the cock, d. 

The great uniformity in the temperature of the furnace, result- 
ing from this arrangement, insures absolute stability in the 
quality of the gas, and this is one of the most important advan- 
tages of the apparatus. The gas leaving the gasogene properly 
so-called through the large pipe, //, enters, at the top, into the 
condenser, /, that is formed by a pipe surrounded by a double 
jacket. At the bottom of the apparatus there is a dust collector, 
J, fitted with a rapidly removable plug, f. The double jacket is 
provided with water circulation, the water entering at the bottom 
and leaving at the top. In the smallest model of gasogene 
(8-15 hp.), the separate condenser, /, is done away with, its place 
being filled by a pipe fitted in the center of the column of coke. 
This condensing pipe is cooled by the water used to irrigate the 
coke. The dust collector, /, is also abolished, the dust carried 
along with the gas being deposited in the lower part of the coke 
column, whence it is drawn off together with the water used for 
irrigation purposes. A great advantage is obtained by the pres- 
ence in the large models of a condenser with a large surface for 
radiation, this surface being rendered still more active by the 
water circulation provided in the double jacket. The deposition 
of the coal dust, carried along with the gas, and more especially 
the condensation of a portion of the tar, is accomplished in a very 
large proportion, and causes a very brisk commencement in the 
purification of the gas. The remarks already made in regard to 
the considerable amount of cinders common to non-anthracitic 
coals may be repeated. Unless the gas be purified with the 
greatest care the tarry products, which always accompany other 
coals in a considerable proportion, will in the end thickly coat all 
the moving parts of the motor. 

On leaving the condenser, /, the gases take their way to the 
coke column, A, which presents no particular features. This, 
however, is not the case with the purifier and drier, The same 
apparatus is met with in other gasogenes; but, generally speaking, 


Gas Producers 





















































Srey 


484 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


it is filled with sawdust; up to a certain point this material 
effects the elimination of the sulphur from the gas arising from 
coal that is not very pure. In this case the sawdust has been 
replaced by wood fibres, which, although a product of the same 
nature, do not, owing to the method in which they are heaped up, 
put any difficulty in the way of the passage of the gas drawn in 
through the apparatus. Sawdust, on the contrary, beds together 
and may thus become an obstacle to the free circulation of the gas. 
In this connection it is worthy of remark that the Pierson 
gasogene, in their entirety, are constructed with such proportions 
as will enable them to offer but little resistance to the gas, and, 
consequently, they do not hamper the suction action of the 
motor, so that its power is not reduced as would otherwise be the 
case. Hence all the apparatus and piping forming the gasogenes 
are made in such a way that their sectional area may in no case 
offer frictional resistance of an abnormal kind to the gas. 
Finally, the ignition ventilator, instead of being placed near 
the generator, has been located in the vicinity of the motor, so 
t iat, in order to effect ignition, air is sucked through the different 
parts of the gasogene, and a commencement is made with open- 
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are as low as possible, as there is no need to provide additional 
gas generators with a view to avoiding stoppage of work when 
the gasogene has to be repaired. 

In connection with this new plant it may be remarked, from 
the technical point of view, that some modifications have been 
made in the general type of Pierson gasogene, such as described, 
which have been rendered requisite evidently by the large pro- 
portions of the whole plant. Thus the steam is generated in two 
small Hopwood boilers gauged to six kilos. Each of these 
boilers is sufficient to supply steam to two generators. The 
boilers are mounted on a platform above the generators. The 
wood fibre drier and purifier is replaced by two chemical purifiers 
with a very large superficial area, which are followed by a gas- 
ometer with a sheet iron vat or hood of 250 cubic meters capacity. 

A set of gauges, placed within reach of the stoker’s hand, 
enables readings to be taken of the pressure in the generators, the 
coke column, the purifier and the gasometer, thus facilitating 
the perfect control of the apparatus. A special calorimetric 
device, invented by Messrs. Pierson, enables the approximate 
caloric value in meters of the gas to be controlled. 
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FIGURE 4. GROUND PLAN OF THE GAS PRODUCER PLANT OF THE TUNIS GAS COMPANY 
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ing up a way for the gases through the whole of the tubes and 
apparatus. It will, of course, be understood that when the motor 
comes into operation nothing is changed in the course pursued 
by the gas in the gasogene. The piping, which is already of 
sufficiently large diameter, is so arranged that it can easily be 
cleaned at any point of its length; this can also be done without 
loss of time by merely loosening a flange. Bends of all kinds 
have been carefully avoided. 

As already mentioned, Messrs. Pierson have erected at the 
Tunis electric light station a gas plant for driving Crossley gas 
motors. This plant is of great interest, as it has reduced into 
practice everything that is rational and which has long been up- 
held by theorists, viz., the advantage to be gained when a gas 
works installs an electric light plant using poor gas motors, 
instead of steam engines, for the supply of motive power. As a 
matter of fact, the poor gas motor can use coke stock, when this 
fuel is not in active demand, and run with lighting gas, thus in- 
creasing the production of coke when there is not sufficient in 
hand. It must also be added that the first costs for installation 


The gas is produced by three generators, each capable of pro- 
ducing gas for 150 horsepower. In this way there is sufficient gas 
to supply the maximum power of the motors. As a matter of 
fact, the engine room contains four high speed Crossley gas 
motors, each of 106 brake horsepower, driving four dynamos each 
of 70 kilowatts at 240 volts. 

The four motors can be changed from poor to lighting gas 
without stopping, and even without altering the diagram as 
regards the thermic output. The two gases are supplied through 
two mains; one of these is of 400 mm. diameter for the poor gas, 
whilst the other for the lighting gas is 250 mm. 

Generally speaking, the generators are fed with gas works coke 
containing ro to 12 per cent. of cinders and 4 per cent. moisture. 
It will readily be understood that, under these conditions, the 
necessity for arranging the furnaces in such a way as to facilitate 
the removal of clinkers is a sine gua non. It has been found in 
practice that this arrangement has been a very happy one, as the 
working of the gasogene is very regular, whilst the consumption 
of coke does not exceed 1300 grammes per kilowatt-hour. 
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LARGEST GAS GENERATOR UNIT IN THE 
WORLD.* 
BY E. C. JONES, Mem. Am. Soc. M. E. 


HE introduction of crude oil water gas on the 
Pacific Coast has nearly supplanted every 
other kind of gas, there being at present only 

one small coal gas works in California, and but few 
water gas works employing solid fuel. 

The California Gas and Electric Corporation was 
early in recognizing the merits of gas made from low 
grade California crude oil on account of the cheapness 
of cost to manutacture, the facility with which it can 
be made, and the merits which the gas possesses, and 
has installed this kind of gas in all of its plants 
scattered throughout central and northern California. 

The oil from which the gas is made is crude petro- 
leum of about 14 degrees B., containing an asphaltum 
base which makes refining prohibitive and leaves a 
practically inexhaustible supply of oil admirably 
suited to the manufacture of gas and use as a fuel. 
This oil is found almost in the dooryard of the gas 
works, and contains all the elements necessary to the 
making of a perfect illuminating gas by a method 
which was discovered and patented by L. P. Lowe, 
the well known gas engineer. 

To the gas analyst crude oil water gas would appear to be an 
artificial coal gas carrying a large amount of illuminants. It 
possesses every advantage of coal gas, and none of the disadvan- 
tages claimed for water gas. The gas carries its dilutent or heat- 
ing gases in such good proportion that it is possible to sustain and 
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GENERATING SET OF THE 3,000,000-FOOT SET AT OAKLAND 


consume over 10 per cent. of illuminants, resulting, when burned, 
in a pure white flame, larger and more diffusive than that of car- 
buretted water gas, and much brighter than any coal gas flame 

A fair sample of the gas containing 10 per cent. of illuminan 
has only 5.2 per cent. of carbonic oxide; so that if there are any 
objections, real or imagined, due to the presence of carbonic oxide 
in gas, these objections would not apply to crude oil water gas. 

All of the plants of the California Gas and Electric 
Corporation have been very successful in the use of 
this gas, and it has enabled the corporation to reduce 
the price of gas, even in small towns, so that it com- 
pares favorably with the price obtained in many of the 
larger Eastern cities. The result of low prices has 
been a large increase in the output of gas, and to 
meet this increase it has been necessary to construct 
larger sets of gas apparatus, until finally it was deter- 
mined to build a single generating set at Station B, 
Oakland, with a capacity of 3,000,000 feet in twenty 
hours. The construction of this set was begun in 
March, 1904, and it began to supply the entire gas 
output of Oakland, September 11, 1904. 

The set comprises two steel shells, cylindrical in 
shape, sixteen feet in diameter and twenty-eight feet 
high, one being used as a generator, while the other 
is a superheater. These shells are connected at the 
top by a flue box, so arranged as to provide the 
largest possible opening for the flow of gas. Unlike 
other oil gas generators, this one contains no arches, 
and the oil is treated by heat radiated from checker 
brick and the walls of the lining, instead of by direct 
contact. The bottom portion of the generator is an 
open combustion chamber, drawn in at the top in a 
manner similar to the dome of a cupola, and while 
the inside diameter of the generator is eleven feet 
four inches, the neck piece at the top of the combus- 
tion chamber is drawn in to six feet. On the top o 
the corbel work, which forms the dome of the com- 
bustion chamber, there is a shelf nearly three feet wide 
encircling the generator, and on this shelf checker 
brick are laid to a point reaching the bottom of the 
flue connecting the two shells. The superheater is 
filled with checker brick, laid in the ordinary manner, 
with vertical flues of large area. 

The generator is connected by two thirty-three-inch 
outlet pipes to a wash box provided with a seal and 
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SCRUGBERS AND HOLDER OF THE OAKLAND GAS, LIGHT AND HEAT COMPANY acting as a hydraulic main, and from this box the 
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gas passes through a scrubber twelve feet by thirty feet, and two 
scrubbers, ten feet by thirty feet, thence to the relief holders. 

The entire new works connections are twenty-four inches in 
diameter. The washing of the gas, both in the wash box and 
scrubbers, is done by means of large quantities of salt water, as 
this gas does not seem to be so sensitive to violent scrubbing as is 
coal gas or carburetted water gas. 

The new set is housed in a room of ample dimensions and well 
lighted. The generator room has a smooth concrete floor and the 
walls are whitened, so that besides the application of every 
mechanical device for saving of labor and for convenience in 
handling, there is a generous space around the apparatus, and the 
whole has a cheerful appearance. 

The air supply for the blast comes from a Sturtevant blower, 
driven by an Armington & Sims engine, both of which are located 
in the generating room close to the generator, so that the blast 
pipe is short and the machinery is operated by the gas maker. It 
will readily be seen that this apparatus, which will easily make 
150,000 cubic feet of gas per hour, and can be handled by the labor 
of one man, is economical from a labor standpoint. It is also 
economical in the use of heating oil, as it will be noticed the 
linings are twenty*eight inches thick, and very little heat is lost 
by radiation. 

Further improvements have been made in the wash box, so that 
it is practically self-cleaning, and it is quite possible to run a 
machine of this type for twenty-three hours out of the twenty-four. 
The new gas generating set exceeds the fondest expectations of its 
designers, and points to the fact that large economies may be 
made by building oil gas sets in large units, always remembering 
that in the operation of one of these machines no solid fuel is em- 
ployed. There is no shoveling of coal, and about the most diffi- 
cult work the gas maker is expected to do is to open and close a 
valve. 


SOME PRACTICAL EXPERIENCES IN THE OPERATION 
OF MANY POWER PLANTS IN PARALLEL.* 
BY R. F. HAYWARD. 


OCAL conditions and force of circumstances have developed 
E in the United States and Canada several large power sys- 
tems, consisting of a number of long distance transmission 

plants operating in parallel, and supplying power for all conceiv- 
able purposes over wide areas of territory. The growth of these 
systems has covered a period of nearly ten years, and the time is 
opportune to review the lessons learnt in their upbuilding. The 
mistakes, technical and financial, which were necessarily made in 
the pioneering of long distance transmission of power, have been 
turned to profit, and plans are now being followed out along com- 
prehensive lines, to meet the demands of a market which has 


grown more rapidly than ever was pictured in the dreams of the 


early promoters. 

Three large systems of this kind have grown up in California 
under the respective control of The Edison Electric Company of 
Los Angeles, the Standard Electric Company of California, and 
the California Gas and Electric Corporation of San Francisco; the 
State of Utah is almost covered by the lines of the Utah Light 
and Railway Company and the Telluride Power Company; in Can- 
ada the Montreal Light, Heat and Power Company is operating a 
large parallel system, and in the State of New York the Hudson 
River Power Company is making great developments in this line. 

The technical journals are full of articles describing and illus- 
trating these plauts, and the physical difficulties encountered in 
building them, but very little has been written about their opera- 
tion. A description of the difficulties and troubles encountered 
and overcome in the course of eight years’ operation of the trans- 
mission plants in the West would, in the hands of a skillful writer, 
form a most instructive and interesting story. It would be a tale 
of fights with the forces of nature in the great valleys and mount- 
ains of the West; fights against snow, ice, snowslides, floods and 


*A paper presented before Section D, Electric Power Transmission, of the 
International Electrical Congress of St. Louis, 1904. 
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rockfalls, brush fires, wind storms and lightning, where time was 
always on the side of the enemy. It would be a record of simple 
devotion to duty in the difficult and dangerous situations on the 
part of all the operators. 

In Utah, where the author’s lessons in transmission have been 
learnt, the first water-power plant was started in June, 1896, and 
from the very first was operated in parallel with the steam plant 
in Salt Lake City. Other plants were constructed immediately 
after, and by consolidation and reorganization were joined to- 
gether into one system. The Pioneer Power Plant, at Ogden, was 
run in parallel with the Big Cottonwood Plant, fifty miles away, 
for the first time in March, 1898. Since then there has been a 
continuous growth of the business, until the beginning of 1904 
found the two systems of the Utah Light and Railway Company 
and the Telluride Power Company running in parallel, covering 
a district sixty miles long from north to south and including six 
water-power plants, two steam plants, 420 miles of high tension 
transmission line and nearly 500 miles of circuit. The maximum 
demand on the two systems was about 10,000 kilowatts and the 
load consisted of lighting, street railway and power for all kinds 
of service, including flour mills, cement works, brickyards, 
smelters, air compressors, cyanide mills and other mining enter- 
prises. 

A complete discussion of all the features of parallel operation 
would involve the consideration of almost every phase of power 
transmission. Certain points, however, stand out in importance 
above all others, and they will be discussed in the following 
order, viz. 

1. The organization of the operating staff. 

2. The means of communication. 

3. Load factor and the economical distribution of load between 
steam and water power stations. 

4. Speed regulation. 

5. Voltage regulation and power factor. 

6. Arrangement of high tension lines, switches and trans- 
former stations, etc. 

7. Sudden disturbances on high tension lines, from lightning, 
etc. 

It should be stated here that the points brought out in this 
paper are applicable to systems of the kind under discussion, but 
do not necessarily apply to transmission systems operating under 
other conditions. 

1. The success of a transmission company depends more upon 
the organization and efficiency of its operating staff than on any- 
thing else. From the lowest to the highest there should be an 
ambition to rise to higher responsibilities and a readiness to do 
anything possible, even to the extent of taking some personal 
risk, in order to keep the service going through storm and acci- 
dent. The staff will be composed of technical engineers and arti- 
sans, The technical men should have an all-around engineering 
foundation, and must be especially trained in the art of observa- 
tion—mere electricians are useless in a large power plant. The 
artisans should be encouraged to study with correspondence 
schools as much as possible. Even a helper or stoker who does 
not endeavor to prepare himself for higher position should be 
dropped out. In the operation of many power plants in parallel, 
more than in any other business, it is necessary that there be per- 
fect harmony between all departments and confidence between 
operators and their superiors. 

The chief operating engineer should have jurisdiction over all 
power houses, transmission lines and distributing stations, and 
should be held responsible for the delivery of the power to the 
service mains. His headquarters should be at the receiving end 
of the system, from which points he or his assistants should direct 
all operations. All operating engineers should be technical men 
who know every corner of the system. The superintendents of 
power stations should be held responsible for all that pertains to 
their stations, whether water power or steam plants, and should 
be trained artisans, rather than technical engineers, 

All the transmission lines operated by one company should be 
under the care of one man who should have under him a capable 
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staff of patrolmen. It does not pay to use any but skilled line- 
men for this work, and character is as important as skill. 

2. It is impracticable to operate many power plants in parallel 
without private telephone service between all power houses and 
substations. The whole telephone system should be laid out and 
operated with as much care as the transmission lines. Every im- 
portant station should have two lines of communication, for when 
an accident occurs, a power house may be inoperative until com- 
munication is established. It is good practice to build independ- 
ent telephone lines parallel to the transmission lines, but this is by 
no means necessary, as perfect service can be obtained with tele- 
phone lines properly arranged on the same poles, either with or 
without a grounded neutral on transmission line, and the indica- 
tions on a telephone are invaluable in giving warning of impend- 
ing troubles, in locating breakdowns and in indicating high-volt 
surges. The requirements for good telephone services are: Good 
insulation, both on transmission lines and telephones; strong con- 
struction, so that no storm will break the wires; good protection 
to operators against accidental high voltage; and transpositions 
on both high tension and telephone lines. Without sufficient in- 
sulation on the transmission lines for the voltages carried, a tele- 
phone line on the same poles is simply inoperative. For the tele- 
phone line itself the best of insulation can be obtained by using 
porcelain insulators designed for 2000-volt lighting service and it 
pays to do this. All wiring inside and outside of buildings should 
stand a puncture test of 2000 volts. All plugs and jacks should 
be repiaced with knife switches. Knife switches should be 
arranged so that both bell and telephone can be cut off from the 
line. The telephone should be connected on only when in use. 
For protection of telephones and operators in case of cross with 
high tension lines, a simple spark-gap to ground between two 
large metal cylinders has been found quite effective. These 
should be placed in a fireproof cell or outside the building. 
Strength is best obtained by using porcelain insulators and No. 8 
iron wire. No copper wire of less size than No. 6 B. & S. 
will stand the stress of weather without breaking and iron works 
very well, 

Good service can be produced by placing telephone wires close 
together aad transposing once in halfa mile. With high tension 
lines untransposed there is considerablé induction between tele- 
phone line and ground. On a forty-five-mile 28,o00-volt line in 
Utah, the voltage between telephone line and ground from this 
cause is about 1000, but in spite of this the telephone service is 
perfect even in wet weather. Of course any one ground on the 
telephone line renders the line inoperative, but the transposing of 
the high tension line will remove this difficulty. 

3. The economical distribution of load on a number of plants 
operating in parallel is dependent on the load factor of the sys- 
tem. For any given set of conditions, covering cost of construc- 
tion of water power and price of steam coal, there is a certain load 
factor at which it costs the same to generate by steam as water 
power. If the load factor is less than this amount it pays best to 
generate by steam, if greater by water. To obtain the greatest 
returns from a water-power plant every cubic foot of water avail- 
able must be utilized economically. On astream where no stor- 
age is possible this means a constant load. If there is sufficient 
storage to take care of daily fluctuations a water power plant may 
be run economically on a very low load factor, with a maximum 
use of the water equal to from two to thrée times the minimum 
flow. In irrigation districts, however, it is necessary to build 
a storage reservoir below the power house as well as above, in 
order to equalize the delivery of water to the ditches. By a 
proper combination of water power plants (some with storage, 
others without), and a steam plant, all proportioned properly in 
relation to one another and to the load factor, it is possible to uti- 
lize every cubic foot of the waterin the minimum season and to 
obtain an economy that is greater than either by steam and water 
alone. With such a combination, the water-power stations which 
have no storage can always be run at full load, and when water is 
scarce the steam plants can be run at full load for all the time and 
the peak can be taken by the water-power storage plant, whereas 
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when water is flush the steam plants can be used for peak loads 
and emergencies only or can be shut down altogether. This prin- 
ciple can be extended beyond the fluctuations of a day, to the 
variations of a season or a year, and advantage can be taken of 
the fact that the low-water season of one stream does not coin- 
cide with that of another. 

All this is being done in Utah, and during low water seasons 
not an available drop of water is allowed to pass the Utah Light 
and Railway Company’s power houses without generating power, 
and that without interfering with irrigation. 

The load factor of a mixed system of lighting, street railway 
and general power and mining service is not higher than 35 to 40 
per cent. and the tendency is not upwards. Even in smelters or 
mining camps where operations are carried on day and night 
the load factor is never much greater than 40 per cent.; and while 
flour mills, pumping plants and some other operations may be 
continuous, there are always many intermittent services to affect 
them. It is this low load factor that limits the economical dis- 
tance of power transmission more than anything else. 

4. Good speed regulation is absolutely essential to the success 
of a large power system, but it is dependent on the ratio of the 
total variations to the total load to a much greater extent than 
engineers generally care to admit. In small systems supplying 
power for very variable loads, good speed regulation is hard to 
obtain with the best of governing arrangements. In iarge mixed 
power systems, however, conditions are conducive to steady speed, 
for, though variations of load produced by street railways, ele- 
vators, hoists, etc., may be large and rapid, no change in speed 
can occur without changing the speed of every generator and 
motor and every piece of machinery on the system. In addition 
to this great total inertia, every change of speed of machinery is 
accompanied by a corresponding change in load, which is another 
factor tending to constancy of speed. On the other hand, a large 
motor load introduces variations very great in proportion to total 
load during the dinner hour and at starting time in the morning. 

In every steam and water power plant there is a certain time 
limit between the variations of the load and the application of 
the power to meet it. The time limit is dependent upon the de- 
sign of the governor, the inertia of the moving parts aud the in- 
ertia of the steam or water. When operating plants in parallel, 
the inertia of the moving parts is the inertia of the whole system. 

If a number of power plants operating in parallel were each 
equipped with the same kind of governor, each governor being 
adjusted to act on the controlling mechanism at the same time, it 
would be found that an increase of load would be first taken up 
by the steam plants, next by the water-power plants which were 
running on a constant stream with impulse wheels and deflecting 
nozzles, next by turbine plants with short pipes and ample fore- 
bay, and a long time after these, by impulse wheel or turbine 
plants where the regulation was performed by varying the velocity 
in long pipes. In order to make such an aggregation of plants 
govern simultaneously, so that each should take its share of load 
variations, it would be necessary to adjust the governors of all to 
the time limit of the slowest plant. In practice it has been found 
almost impossible to do this, and it will generally be found that 
the governing of a system of this kind is done from the largest 
water-power plant, or by a steam plant, or possibly by both. 
When a steam plant is running in parallel with water-power plants 
it is generally necessary to have an adjustable dashpot on the 
governor to make the action slow, otherwise the steam engines 
will have to take up all the variations. 

The solution of a difficult governing problem is now being 
attempted on the Telluride Power and Utah Light and Railway 
Companies systems, which are paralleled together at Salt Lake 
City. It is required to deliver a constant amount of power from 
the former to the latter system, while at the same time each has 
to be governed for its own variable load. To do this with speed 
governors alone is a physical impossibility, for if all the governors 
could be adjusted to work within the same time limits the aggre- 
gate load variations of the two systems would be shared in pro- 
portion to governing capacity on each; while if the governors 








BS LPS TIED SE ly A ON “el D a 


we REY 


ee ee : — —————— —— 


488 THE JOURNAL OF ELECTRICITY. POWER*AND GAS. 


are not adjusted to work together, the quickest acting governors 
will take up the total variations on both systems. In either 
case there must be a variation in the power passed between the 
two systems. The problem might be solved by governing each 
system by independent electric governors, regulating in accordance 
with the variations of load on each system respectively. The 
arrangement of lines and distributing points makes this imprac- 
ticable, however. The only practical solution of this problem lies 
in the direction of increasing the amount of power delivered from 
the one to the other system until the variations caused by the 
governors bear a small ratio to the total. This problem may at 
any time become important to two large systems operating in ad- 
jacent territories. 

5. The requirements for good voltage regulation on a large 
system running several plantsin parallel are: 

1. Good speed regulation. 

2. The control of the whole system by one engineer operating 
from the main receiving and distributing center. 

3. Good inherent regulation of all generators. 

4. Lines of ample carrying capacity and small drop. 

5. Ample transformer capacity at all points whére inductive 
apparatus is used. 

6. Low tension distributing systems laid out for small drop in 
feeders, transformers and secondary mains. 

7. The proper control of idle currents between stations. 

8. The regulation of the power factor, on stations or on dis- 
tributing systems. ? 

If these points are all attended to, good service can be given 
with a mixed load consisting of lighting, railway and power serv- 
ice. If any one of these is neglected, bad service must result on 
part, if not on the whole, of the system. The first and second 
requirements have already been discussed were. As regards the 
fourth requirement, it may be pointed out that a transmission 
system having a large drop is justified only when the load is con- 
stant and the loss of power immaterial from a financial point of 
view. The fifth requirement is also fully appreciated now and all 
transmission men know by experience the inuportance of provid- 
ing ample transformer capacity for induction motors which have 
to be started against load. With a given transformer capacity, 
the resistence-in-armature type of motor will start against a much 
heavier load than the squirrel-cage type, simply because the large 
starting current of the latter type reduces the voltage so mnch 
more than the small starting current of the former. In regard to 
the sixth requirement, it may be stated that automatic feeder 
regulators of the three-phase induction type are being used with 
satisfactory results for regulating the 2000- and 4000-volt feeders in 
Salt Lake City. These regulators not only compensate for drop 
in feeders, transformers and secondaries, but also for speed varia- 
tions caused by slight accidents or short circuits on the system. 

A great deal might be written on the subject of the seventh and 
eighth requirements. The operating engineer at the main receiv- 
ing center should have the control of the voltage, while the 
power-house operators should take care of the speed. In a mixed 
system of lighting, railway and power service, the maximum 
loads at differents points of the system occur at different times. 
Consequently it has been found best to carry approximately con- 
stant voltage at the receiving stations, to compensate at the power- 
house for drop in transmission lines only, and to compensate for 
variations of drop on the distributing feeders by regulating appar- 
atus at the receiving end. No special difficulty has been found in 
regulating for a mixed load of lights and induction motors. A 
variable load driven by an induction motor has a useful tendency 
toward self-regulation, for the low-power factor at light loads 
causes nearly the same drop of volts as the high-power factor at 
full load. 

A line of great capacity, such as the Telluride Power Company’s 
40,000-volt lines, requires a heavy inductive current at light loads 
to compensate for the rise of volts due to the capacity. On a 
single eighty-mile line from this company’s Logan power-house, 
delivering 750-kilowatts at Salt Lake City, at a power factor of 100 
per cent., the power factor at the power house is about 60 per cent. 
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On a mixed system, the power factor can be kept at any value 
between 90 and 100 per cent. by the use of synchronous motors 
driving railway generators; but for the regulation of voltage syn- 
chronous motors are not of much value unless used for that pur- 
pose alone, because when loaded with work current they have 
not sufficient current capacity for regulating. Unless synchronous 
motors are under the control of the power companies’ operators, 
pumping and other regulating difficulties will be caused by wrong 
adjustment of exciting current. 

Sixty-cycle rotaries are too sensitive to be used as regulators and 
to operate them in parallel without pumping, variations of speed 
and voltage must be very small. If any trouble occurs on a sixty- 
cycle system it is generally aggravated by rotaries. 

When operating in parallel, cross currents between power houses 
introduce conditions which may seriously affect the voltage regu- 
lation. If the exciting current of the power houses is not prop- 
erly adjusted, some will tend to produce higher voltage at the re- 
ceiving end than others and idle currents will flow which will be 
lagging with respect to the former and leading with respect to the 
latter. The amount of these currents is dependent upon the rela- 
tive difference in excitation, the load and the line constants. 
These idle currents may be eliminated in two ways; first, by ad- 
justing the excitation of the power houses; second, by voltage 
regulators placed in circuit between the transmission lines at the 
receiving end, which can be adjusted to maintain that difference 
of voltages between lines which is required to prevent the flow of 
cross currents. 
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FIGURE |. GENERAL ARRANGEMENT OF HIGH TENSION LINES AND SWITCHES FOR 
A NUMBER OF POWER HOUSES IN SAME LOCALITY SUPPLYING POWER TO 
DISTANT DISURIBUTING CENTER . 


Formerly the desired results could only be obtained by trial and 
experience. Now, however, by the use of power factor meters on 
every generator on the system, the adjustments can be made with 
accuracy to meet any conditions of line or load. The power 
factor meter has become an indispensable adjunct in the opera- 
tion of all synchronous machinery on large systems. 

The fact that the excitation of the power houses depend on 
variable conditions on different parts of the system, seems to point 
to the impracticability of using any automatic device for control- 
ling exciting currents on large parallel systems. 

6. While break-downs on transmission lines cannot be alto- 
gether prevented, it is possible to so nearly approach continuity of 
service that even the exacting requirements of a smelter can be 
met. This can only be done, however, by the exercise of the 
greatest care in the arrangement, construction and operation of 
the switching apparatus, transmission lines and transformer 
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FIGURE 2. GENERAL ARRANGEMENT OF HIGH TENSION LINES AND SWITCHES FOR 
A NUMBER OF POWER HOUSES AND RECEIVING STATIONS SCATTERED OVER 
A LARGE DISTRICT, LAID OUT ON DUPLICATE MAIN SYSTEM 


houses, Nothing but failure will result if the transmission lines 
are not mechanically strong and well insulated, but good con- 
struction and duplication of lines and power houses are of little 
avail unless the general layout of the lines and switches is of the 
simplest kind. 

The trend of experience in line construction points to the use of 
long spans of stranded copper with steel towers, porcelain insu- 
lators and rigid iron pins. There is a tendency to increase rather 
than to diminish the cost of construction, so that the cost of cop- 
per, and, therefore, the choice of voltage, is by no means the 
greatest consideration in designing transmission lines. In locat- 
ing a line it should be remembered that accessibility for patrol 
and repairs is more important than saving of distance. Trans- 
mission lines should be constructed so that nothing but outside 
interference will break them down. Between every important 
power house and distributing center there should be at least two 
lines, and sometimes two routes are advisable. On very long 
transmissions there should be section switch stations (see Fig. 1) 
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GENERAL ARRANGEMENT OF HIGH TENSION LINES AND SWITCHES FOR 
A NUMBER OF POWER HOUSES AND RECEIVING STATIONS, 
LAID OUT ON THE RING MAIN SYSTEM 


FIGURE 38. 
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so arranged that portions of the line can be cut out for repairs 
without putting the whole line out of commission. Unless this is 
done, each line must be designed to carry the maximum load 
transmitted with a small drop. Verv long lines will seldom be 
financially justified unless a very considerable business can be 
done on the way. On the other hand, isolated substatiors on an 
important line are a serious detriment to service, unless the busi- 
ness done will justify a good section switch station with an oper- 
ator constantly in attendance. 

The best arrangement for the transmission lines of a system 
operating many plants in parallel depends on the location of the 
power plant with respect to the present and prospective points of 
distribution. In systems consisting of several power plants 
located near one another and transmitting power to a distant 
point, the arrangement does not materially differ from that of a 
single power house. In this case it is usually best to treat the 
smaller plants as generating units of the most important power- 
house, as represented in Fig. 1. In systems where the power- 
houses and distributing points are scattered, the transmission 
lines will take either the form of a duplicate bus to which will 


be connected all the power houses and receiving stations, as shown 
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FIGURE 4. GENERAL ARRANGEMENT OF HIGH TENSION LINES AND SWITCHES FOR 
A NUMBER OF POWER PLANTS AND RECEIVING STATIONS, LAID OUT ON 
THE RING SYSTEM, WITH TWO RINGS PASSING THROUGH THE 
MAIN RECEIVING STATION 


in Fig. 2, or else will be laid out in the form of a ring main, as 
shown in Fig. 3. 

Whether for station busbars or transmission lines, the ring 
main divided into sections, as shown in Figs. 3 and 5, has been 
found to be the most practical arrangement to operate. If the 
business between any two points on the ring becomes so import- 
ant as to warrant a duplication of lines between them, the system 
can generally be resolved into two or more rings all passing 
through the important center, as shown in Fig. 4. 

Fig. 5 shows the ring system as applied to power houses and 
transformer stations, from which it will be seen that it is practi- 
cally equivalent to a group switch system. With this layout any 
group of transformers, feeders or generators with its correspond- 
ing transmission line can be separated from the rest of the system 
in an instant by opening the high and low tension ring bus 
switches. This arrangement in a transformer house is ideal when 
each group of transformers has capacity to carry all the power 
that can be delivered over the corresponding line. 

Short circuits on transmission systems may be caused by failure 
of transformers, lightning arresters or line insulation, or by out- 
side interference by nature, man or beast. Their frequency is a 
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measure of the efficiency of construction and management. They 
will vary in severity from those which cause just a flicker in the 
lights to those that may shut down a large station. Short circuits 
on the low tension side of receiving stations will never seriously 
affect the system as a whole. Short circuits on transmission lines 
which can be burnt off will very seldom throw power houses out 
of step and should cause very little interruption. Even very 
severe short circuits will not throw power houses out of step un- 
less occurring on the line between them or very close to one of 
them. In a well laid out parallel system no failure on transmis- 
sion lines can cripple the whole system, and rotaries and motor- 
generators will stay in step through many shorts. It is when a 
short occurs which cannot be burnt off, or which throws power 
houses out of step, that the efficiency of layout and operating 
staff is tested. It is not the short circuit which hurts the service, 
but the stopping of machinery and time taken to get under way 
again. 

Under normal conditions there is no difficulty in cutting gen- 
erators and synchronous motors in or out of service, or in syn- 
chronizing power houses on lines at any point in the system, but 
when everything is thrown out of step, or stopped by a severe 
short circuit, synchronizing is altogether too slow. All synchro- 
nous motors should be self-starting from the alternate current 
end, or at least should be designed so that the alternate current 
can be switched on after they have been given a preliminary spin. 
Two hundred horsepower synchronous motors have been regu- 
larly started without any compensators for a long time in Salt 
Lake City. Power house generators can be synchronized very 
rapidly, but time can often be saved by running them to speed 





FIGURE 5. GENERAL ARRANGEMENTS OF HIGH TENSION AND LOW TENSION BUS 
BARS AND SWITCHES FOR GENERATING AND RECEIVING STATIONS, 
LAID OUT ON THE RING SYSTEM 


approximately and switching on to the live circuit before clos- 
ing the exciting circuit. In the Los Angeles system it is a rule 
to open the exciting circuits on all generators and synchronous 
motors, except at the largest station, whenever a short circuit 
occurs. As soon as the trouble is cleared, the main station gen- 
erators bring up speed and volts, the other motors and gener- 
ators are pulled into step and the station operators close the ex- 
citing circuits, This is a very good method of starting, but is not 
applicable to every condition. 

It is in clearing short circuits on transmission lines that the 
ring system, as illustrated in Figs. 1, 3, 4 and 5, is sosuperior to 
the duplicate bus system shown in Fig. 2. When a short cir- 
cuit occurs which does not clear itself at once, the ring bus 
switches can be opened up so as to resolve the system into two or 
more separate parts complete with their own power houses, lines 
and loads. This immediately locates the trouble, the short cir- 
cuited line can be quickly cut out and the load on the short cir- 
cuited section transferred to the adjacent portion of the ring with- 
out any delay for communicating between stations. Automatic 
circuit breakers can be used for the ring bus switches with great 
advantage, but except on unimportant branch circuits, they can 
be used nowhere else on a transmission system of this kind. Re- 
verse current circuit breakers for cutting out a short circuited 
line will not work, for under normal conditions on a parallel sys- 
tem, power may be coming from either direction at any time. 

High tension air switches have played an important part in the 
building up of transmission systems. They can be made simple, 
strong and safe for outdoor operation even at 40,000 volts, but at 
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best they are makeshifts and must be replaced by oil switches, 
which have proved reliable in service on the highest voltage now 
in use. ’ 

So far as the operation of large parallel systems is concerned, 
it appears that the question of transformer windings, star or delta 
connections and grounded neutrals are likely to be settled by cir- 
cumstance rather than by design. A delta connected system can 
operate without a grounded neutral, a star connected system can- 
not. Large parallel systems are almost certain to have both star 
and delta connected transformers working together; and questions 
of cutting out one transformer in a bank, or of abnormal voltage 
caused by break-downs, become unimportant on account of the 
large number of banks in use. The fact that with a grounded 
neutral the break-down of a single insulator makes a short-cir- 
cuit, is not important if the lines are properly laid, and when 
breakdowns occur the quicker something burns off and the line 
is cut out the better. 

In the layout of transformer stations space and simplicity of 
wiring is a greater protection than all the fireproofing yet de- 
vised. Lightning arresters, transformers and switches should as 
far as possible be in separate fireproof rooms. High tension wires 
should be covered with high-volt insulation and supported on 
insulators. 

7. In the first few years of long distance transmission high 
tension disturbances due to switching, short circuits, etc., were 
little understood and not of much importance. As systems in- 
creased in size and were paralleled together, however, these dis- 
turbances increased in frequency and severity, and it was found 
that the earlier transformers were not sufficiently well insulated 
to withstand the shocks. Short circuits on large systems operat- 
ing in parallel are liable to be more severe than on single systems 
because power is supplied from both ends of the line. 

Fortunately, however, the disturbances due to switching and 
short circuits, etc., are now pretty well understood and have defi- 
nite limits, and no trouble need be feared from them if the trans- 
formers are properly wound and insulated and lightning arresters 
and oil switches are carefully installed. 

Disturbances due to gradual change in atmospheric conditions 
and differences in elevations of lines, etc., are well cared for by 
modern lightning arresters without disturbing the system. The 
limits of the high voltage surges resulting from the sudden re- 
lease of static changes on the lines are determined by the insu- 
lation of the weakest part of the line affected, which should of 
course be the lightning arrester. Except for the fact that a large 
parallel system is exposed to more changes in atmospheric con- 
ditions than systems with short lines, there is no evidence to show 
that the disturbances increase in energy beyond what should be 
expected from the increased capacity of the lines. 

The disturbances due to short circuits, switching and static 
charges are, however, trifling, compared with those that may be 
set up by lightning discharges. It must be confessed that no real 
progress has been made in apparatus to protect against these dis- 
turbances, and today the choking effect of the transformers and 
the high insulation of the windings, both of the oil and air-blast 
type, is their own best protection. This has been demonstrated 
over and over again by discharges from terminal wires of trans- 
formers to case, across sparking spaces many times greater than 
the total gaps on the lightning arresters, and in spite of the pro- 
tection of choke coils of the most recent design. 

The disturbances set up by lightning discharges range in severity 
from those that can be easily taken care of with existing apparatus 
to those that may wreck a station. The latter seldom occurs, but 
when they do, the result is like an explosion, and no plant in a 
thunder storm district can claim to be protected. A lightning 
discharge which strikes the line shatters insulators and poles and 
is intensely local in its action, for the simple reason that the volt- 
age is so high that line insulation must break down close to the 
point of discharge. 

The sudden raising of the voltage of the line to the break down 
point will, however, send static wavesalong the line. The voltage 
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of these waves and the distance at which they may be effective 
depends chiefly upon the strength of line insulation. With wooden 
pole lines, the insulation to ground may be very high in dry 
weather, and under these circumstances the static wave may be of 
very high voltage. Some waves have passed from line to ground 
across a twelve-inch dry air-gap on a 40,000-volt line. This has 
occurred on several occasions without damage to transformers. 

It follows, from what has been written above, that the extend- 
ing of a system to cover a very large area, while exposing it to the 
action of more storms, and consequently increasing the number of 
the disturbances, does not by any means increase the severity of 
the secondary disturbances which are limited by the insulation 
of the line. 

Transformers should be insulated between layers of high voltage 
windings to withstand shocks that will break down the line insul- 
ation. Money spent on extra insulation inside the transformers 
will probably bring better returns than the same expenditure on 
outside protective devices. 

It seems probable that steel towers will be ideal for protecting 
stations and apparatus from the more severe effects of lightning 
disturbances. 

There are many other points bearing on the subject of this paper 
to which a reference only can be made here. While itis generally 
cheaper to store water power than electricity, some transmission 
plants cannot give satisfactory service without storage batteries, 
and on nearly all it pays to use them to a greater or less extent 
both on account of regulation and emergencies. 

It will be asked whether it pays to operate so many plants in 
parallel instead of generating power in one or two large plants. 
This depends entirely on local considerations, and the answer is 
sometimes yes, sometimes no. When there are convenient water 
powers it will nearly always be found that a combination of water 
power and steam gives the most economical results. The opinion, 
however, cannot be too strongly expressed that a depreciation 
charge of 10 per cent. per annum, at least, should be made on the 
whole cost of construction of both steam and water power plants. 
The neglect to do this may be hidden by reorganization or abnor- 
mal growth of business, but it means financial failure sooner or 
later. It is extraordinary how often people who ought to know 
better will shut their eyes to this fundamental law of engineering 
finance. 

As regards the bearing of parallel operation on future develop- 
ments, it may be pointed out that it would be possible today to 
operate a string of steam and water power plants in parallel from 
the Atlantic to the Pacific Coast and to supply power to trunk 
railroads with so few interruptions that train service could be as 
punctual as it is today on steam roads. 

The author’s acknowledgements are due to many engineers who 
by advice, suggestions and investigations have helped in the solu- 
tion of many difficult problems, but most of all are they due to the 
members of an operating staff upon whom has fallen the burden 
of all the troubles and difficulties experienced in the course of nine 
years’ work in transmission in the State of Utah. 


ON ELIMINATING CURRENT CHANGERS IN RAILWAY 
SERVICE, 


well known correspondent, who undoubtedly is in a posi- 

tion to install and operate a small electric railway system 

if existing engineering proceedures can be modified to 

give feasibility to the project, submits the following self-explan- 
atory communication: 

‘*To THE EpItoR—I desire to submit to the electrical fraternity 
through your valuable paper, with the idea of inviting discussion 
and criticism, a plan of operating electric cars direct from trans- 
mission lines without the use of frequency changers or rotary 
transformers, There are many places where one or two cars 
might pay if they could be operated in such manner as not to 
require an attendant at the transformer house. 

‘*] propose the following plan, employing two Wagner single- 
phase motors, one of fifteen horsepower and the other of thirty 
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horsepower. Between the motors, or geared to them, is a system 
of gearing as outlined in Figure 1. A is the shaft of the thirty 
horsepower motor having keyed to it the internal gear C; P is the 
shaft of the fifteen horsepower motor having keyed to it the sleeve 
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FIGURE |. CROSS SECTION 


£ carrying the pinion ) and the drum /, both keyed; © is the 
sleeve free to rotate on the sleeve # and carrying the sprocket // 
and the studs /; mounted on / are loose pinions A meshing with 
the internal gear C and pinion . There are band brakes on 
drum F and the outside of the internal gear C. The pitch 
diameters of gear C, pinion /) and pinion A are as 4:2: 1. 

“Referring to Figure 2, assuming that the thirty horsepower 
motor is held by its brake from starting, and that the pinion /) on 
the shaft of the fifteen horsepower motor is caused to rotate, it will 
require four revolutions of the pinion to make the pinion A’ 
revolve once around the axis of the motors, and the sprocket will 
drive the car through its chain. 

‘‘ The gearing for the fifteen horsepower motor to the sprocket 
is 4 to 1. Now, if we hold the shaft of the fifteen horsepower 





SHOWING PITCH DIAMETERS 


FIGURE 2. 


motor and rotate the larger motor, the pinion A’ will roll around 
the pinion /) in such manner that two revolutions of the gear C 
will cause the pinion A’ to make one revolution around the motor 


axis. The gearing from the thirty horsepower motor is 2 to I. 
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‘‘If both motors are caused to rotate at the same velocity in the 
same direction, the pinions A’ will not rotate on their studs, but 
will be carried around the motor axis at the same rate as the motors 
rotate. The gearing is now 1 to 1. If one motor has its direc- 
tion of rotation reversed and the other is held the car will run 
backwards. If, when the fifteen horsepower motor is running at 
its rated speed (1165 revolutions per minute), the car is moving at 
the rate of four miles per hour, then, when the thirty horsepower 
motor is running at its rated speed (1165 revolutions per minute) 
and the fifteen horsepower motor is held, the car will travel eight 
miles per hour, and will travel sixteen miles per hour when both 
motors are up to speed. 

‘‘These Wagner motors have large starting torque in excess of 
the normal running torque, so that the car is easily started from 
rest with the fifteen horsepower motor, and when up to speed if 
its switch is pulled and the thirty horsepower motor switchboard 
in the smaller motor will be brought to rest and would be driven 
backwards if the brake is not applied to hold it. The car will 
then double its speed Now, if we switch in the fifteen horse- 
power motor it will start up, and as its effective torque on the 
pinions A’ being greater than the effective torque of the thirty 
horsepower motor on the opposite side of the pinions A’, the larger 
motor will be slowed up until there is a balance of torque in the 
two sides of the small pinions. Both motors will be driving the 
car up to top speed. 

‘‘The controlling apparatus could consist of two brake levers 
carrying knife switches in such a manner that in throwing the 
brake off the switch is thrown in. If the torque is too great, a 
starting resistance could be inserted in the smaller motor. 

Cassius Tacitus Ryland. 

San Francisco, November 4, 1904. 


After reviewing a proof of the above communication, F.G. Baum, 
transmission engineer of the California Gas and Electric Corpora- 
tion, writes that ‘‘the scheme from a mechanical point of view 
should work, but its effectiveness or efficiency would have to be 
determined by trial.’’ 


Another engineer of prominence, who wishes his name with- 
held from publication, in discussing the suggestion which Mr. 
Ryland has outlined, states that the only new feature which he 
can discover in Mr. Ryland's arrangement lies in the fact that 
single-phase motors are used. He points out that the use of 
differential gearing for street railway work was patented by T. A. 
Edison in 1890, and under this patent Mr. Edison’s first scheme 
was to use two direct current motors, the speeds of which were 
varied by field commutation. It was afterwards suggested that 
the car would be started braking one motor and using the braking 
mechanism to help accelerate the cars. In 1896 this same arrange- 
ment, using polyphase motors, was designed for hoist work, but 
it was found to be absolutely impossible to get anybody in San 
Francisco to make and guarantee gears for this kind of work. 
The fact is, the whole objection against this scheme of accelerat- 
ing mechanically is that it is practically impossible to make gears 
for this high speed work successfully. Trouble enough was ex- 
perienced with the old double reduction motors due to the terrific 
amount of back lash after the gears had been but slightly worn. 
In fact, the fundamental principles of railway work, and which 
have made the single reduction motor such a grand success, has 
been due to its mechanical simplicity. 

The main advantage of using single-phase sixty-cycle motors is 
to avoid cycle or current changes. The detriment against sixty 
cycles in this arrangement is its high and dangerous gear speeds, 
which makes it impracticable. 


PROGRESS OF THE LEWIS AND CLARK EXPOSITION. 


LTHOUGH nearly seven months still remain before the 
the opening day, June I, 1905, the construction work on 
the grounds and buildings of the Lewis and Clark Exposi- 

tion is rapidly nearing completion. Several of the main exhibit 
palaces are already finished and the completed state of the land- 
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scape gardening is exemplified in the beautiful lawns and beds of 
blooming flowers which now grace the site. 

Three of the main exhibit palaces—the Agricultural Building, 
the Foreign Exhibits Building, and the Liberal Arts Building— 
are under roof and ready to receive exhibits, shipment of which 
was commenced from the East on December 1st. The Agricultural 
Palace, the next to the largest building on the grounds, which, it 
was stated six months ago, would be ready for exhibits on Novem- 
ber Ist, was ready on the specified date. The Forestry Building, 
probably the most interesting on the grounds, is well advanced, 
the massive timbers which compose the walls and pillars being 
already in place. The Mines and Metallurgy Building, Festival 
Hall, the Machinery, Electric and Transportation palace, and the 
Oregon Building are rising from their foundations. The shelter 
pavilion, located just outside the Colonnade entrance, is receiving 
the finishing touches, and some beautiful modelling work in 
decorative designs is to be noted both on this building and the 
Colonnade entrance. 

The Colonnade entrance, located at Twenty-sixth and Upshur 
streets, about eighteen minutes’ ride from the business section of 
Portland, admits one to the grounds. From the entrance a 
glimpse is to be had of the grand court, named Columbia Court, 
with Guild’s Lake, the Government Peninsula and the Willamette 
River in the vista. Flanking the entrance are the Administration 
Building and the police, fire and emergency stations. Passing 
straight through Columbia Court, which consists of two broad 
avenues, with spacious, sunken gardens between, the central 
figure of which will be the statue of the heroine, Sacajawea, one 
reaches the parapet at the head of Lakeview Terrace. From this 
commanding position a series of broad steps, with massive ballus- 
trades, lead down to the shore of Guild’s Lake. At the foot of 
this grand stairway is the band stand, and on the shore of the 
lake the esplanade starts. The esplanade, already well under way, 
will lead outward into the lake, then westward, crossing the Trail 
and Bridge of Nations, and ending in St. Helen’s Road. 

The Trail, which is the name given to the concession street, will 
be located on the near part of the Bridge of Nations. Here, for a 
distance of 800 feet, the bridge has been built 150 feet wide, and 
the shows will be located on both sides of a seventy-foot avenue. 
The bridge, the foundation work of which is nearly completed, 
will lead to the peninsula on which will be situated the Govern- 
ment Building. When completed, the Bridge of Nations, classic 
in outline and built in imitation of solid masonry, will span 1000 
feet of waterway, the largest ever included and utilized in an ex- 
position site. 

The exposition site, the most esthetic ever utilized for such a 
purpose, covers approximately 180 acres of land and 220 acres of 
water. In the park of the site thirty-eight species of native trees 
and shrubs dot the well kept lawns. The sunken gardens, where 
the most beautiful flowers will be planted, with a cascade effect of 
water running from a fountain in the center, will be one of the 
most striking features. In the western part of the grounds will 
be located the experimental gardens, where many varieties of 
plants, both useful as market products and beautiful in horticul- 
tural effect, will be grown. Every effort is being made by the 
management to add to the natural beauty of Centennial Park by 
artificial culture, and already the grounds are taking on an appear- 
ance which assures the highest excellence on opening day. 


EQUIVALENT HEAT VALUES OF COAL AND FUEL OILS. 


NGINEERS who are engaged in the designing, construction 
E and operation of steam-driven power plants have for some 
time felt the necessity of a comprehensive table giving the 

data to enable a comparison to be made between power plant 
economies when operating with coal and crude oil as fuel. It 
happens that the majority of records are based upon Eastern plants 
using coal fuel. Comparatively few authentic tests have been 
made of Western plants rnnning with crude oil, although daily 
records are kept showing economy attained under actual con- 
ditions. It is of interest to station managers and engineers to be 
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able to readily reduce the equivalent economy from coal to oil in 
order to make satisfactory comparisons to determine whether or 
not plants are realizing their full efficiencies. The accompanying 
table, which is published through the courtesy of Chas. C. Moore 
& Co., Engineers, Inc., shows equivalent heat values of coal and 
oil fuel, also factors for reductions of plant economy per pound 
of coal to equivalent values per gallon and barrel of fuel oil. 

In these tables there have been assumed various grades of coal, 
ranging from five to twelve pounds evaporation from and at 212 
degrees Fahrenheit per pound of coal. This is the net boiler 
economy, without any further reduction for boiler efficiency, with 
which comparison with oil fuel is to be made. 

In the first column on the left of the table are given various 
values for boiler efficiency used with fuel oil. In the second 
column is given the net efficiency after making deduction for 
steam used by oil burners and oil pumps, determined by taking 
from the boiler efficiency 4 per cent. This allowance is assumed 
and is subject to variation for different types of burners,etc. The 
correction when made in this way allows for the amount of steam 
used by burners and pumps, being proportional to the amount of 
oil burned and not a percentage of the total steam evaporated. 

When using this table for making comparisons with coal burn- 
ing plants, it is important to note whether the evaporative value 


EQUIVALENT HEAT VALUES OF COAL AND FUEL OIL; 
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of coal is obtained under conditions of uniform or variable load. 
A corresponding value for boiler efficiency with oil fuel should be 
used, that is, a higher efficiency for uniform load than for variable 
load. Consideration should also be given to type of boilers and 
size of units. 

Values of ‘‘H’’ and “J"’ are constants for use in formula given 
at the bottom of the table for reducing to equivalent oil fuel con- 
sumption per kilowatt hour. 

As an example of this usage take the case of the L, Street station 
of the Boston Edison Company, the average economy of which for 
the year 1903 averaged 2.36 pounds of coal per kilowatt hour. 
Assuming this result was obtained with a grade of coal giving ten 
pounds evaporation from and at 212 degrees Fahrenheit on com- 
mercial lighting and power load, and further assuming that when 
burning oil in the same plant the boiler efficiency would average 
75 per cent. on the same load factor, it is found that ‘‘H’’ equals 
.0919, which, multiplied by 2.36 gives .217 gallons of oil per kilo- 
watt hour. Or, the corresponding value for ‘‘J’’ is 456.9, which, 
divided by 2.36, gives equivalent oil economy of 195 kilowatt- 
hours per barrel of oil. 

It is probable that the grade of coal used in the Boston plant is 
somewhat poorer than that assumed, which would give a higher 
equivalent economy with oil fuel. 


ALSO FACTORS FOR THE REDUCTION OF PLANT ECONOMY PER POUND OF 


COAL TO EQUIVALENT FIGURES PER GALLON AND BARREL OF FUEL, OIL 
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Net efficiency is determined by deducting from boiler efficiency 
4 per cent., representing steam used for oil burners and oil 
pumps. 

One ton of coal weighs 2000 pounds. 

One barrel of oil weighs 336 pounds. 

One gallon of oil weighs 8 pounds. 


One pound of oii contains 18,500 B. T. U. 





Equivalent gallons of oil per kilowatt hour = H xX pounds of 
coal per kilowatt hour. 

Equivalent kilowatt hours per barrel of oil = 

J ; 
pounds of coal per kilowatt hour 

The constants H and J would be the same in transforming from 
coal per horsepower to gallons of oil per horsepower and horse- 
power hours per barrel of oil. 
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VoLUME XIV DECEMBER, 1904 NUMBER 12 
EDITORIAL. 

If the signs of the times be properly 

om read the already checkered history of the 


craven OO and electrical industries of San Fran- 
an prinace about to be continued in a new 
chapter that will record developments 
destined to be as startling as they are 
bold, and when this chapter is finished, it will have 
recorded to the accompaniment of rattling dry bones a 
tale of desuetude versus activity, of prejudice versus pro- 
gression, and of conservatism versus all that is of modern 
engineering brainage. 
Je 
At present the situation in San Francisco is along these 
lines: The great bulk of the electric lighting and power 
business of the city is handled by the San Francisco Gas 
and Electric Company, which, in addition, maintains a 
monopolistic gas service. Its only competitor of conse- 
quence in the electrical field is the Mutual Electric Light 
Company, which really holds the key to the electrical 
situation by virtue of its free and untramelled position. 
The electric railway business is all maintained by the 
United Railroads. As to operating stations, the San 
Francisco Gas and Electric Company’s original plants, 
which it will be remembered were three in number, have 
been augmented by the acquisition of the Independent 
station at the Potrero. The Independent gas plant, also 
acquired by the Gas and Electric Company and which 
is a straight water gas plant of the type of the United 
Gas Improvement Company, of Philadelphia, is produc- 
ing all the gas consumed by the city, for the North Beach 
station as well as the old Potrero works and the works 
of the Pacific Gas Improvement Company, have been 
shut down these many months. With the exception of 
the newer apparatus in both the gas and the electric 
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stations, the physical condition of the property is not 
of the best, and the same statement, if there be ex- 
cluded reference to its distributing network which is 
reported to be highly efficient, applies equally in dis- 
cussing the Howard Street station of the Mutual Electric 
Light Company, which, with its high speed, belt-driven 
generators, cannot but be regulated to the domain of 
antiquity. Acknowledgement of this condition—and of 
that of growth—is found in the fact that the Mutual 
company is entering upon the final stages in the comple- 
tion of a new and thoroughly modern plant of an initial 
capacity of 3000 kilowatts, and which occupies an excel- 
lent site on the corner of Spear and Folsom streets, near 
the water tront. This plant, it is hoped, will be in oper- 
ation during the holidays, and its completion will give 
the Mutual company an equipment that will be second 
to none. ‘The power plants of the United Railroads are 
undergoing the extension and improvement necessary to 
enable them to keep apace with the demand for power 
that seems to grow unprecedentedly, for the completion 
of its North Beach station of 10,000 horsepower in 1902 
proved to barely more than momentarily stem the tide of 
the natural business growth. 
ie 

In the new condition of things there are two factors 
that will become potent in influencing the power situation 
of the Pacific Coast metropolis.. First, is the existence 
of the California Gas and Coke Company, which until a 
few months since was engaged in the production of coke 
for industrial uses and the selling of gas as a by-product 
to the San Francisco Gas and Electric Company; and, 
second, the transmission system of the California Gas and 
Electric Corporation. Of the former, it can only be said 
that it has announced its determination to enlarge its 
North Beach plant to a size sufficiently great to enable it 
to cater to the gas service of the entire city and to pipe 
the city for gas under a high pressure distributing sys- 
tem. Beyond the assurance that its backers consist of 
New York capitalists of the most substantial character, 
naught is known regarding the people who are really 
behind the enterprise, although the surmise that it is 
Standard Oil money receives credence from the belief 
that the vast interests named, in looking for an outlet for 
their capital, have turned toward the Pacific Coast, where 
they have as an initial investment, it is rumored, acquired 
the control of the Portland General Electric Company. 

The Coke and Gas Company is not a new corporation, 
for since June, 1900, it has owned and operated a plant, 
located on Bay and Mason streets, for the making of 
coke, with gas as a by-product. In August, however, 
the company was reorganized with a capital stock of 
$5,000,000, under the direction of Leopold Wallach, of 
New York. Leopold Michels is president of the com- 
pany, Charles G. Lyman is secretary, J. C. H. Stut is 
engineer, and Alfred Vanderwhite, for years superinten- 
dent of the North Beach gas station of the San Francisco 
Gas and Electric Company, is superintendent. These 
men, together with Mr. Wallach and Isaac Stern, of New 
York, and Milton S. Eisner, of San Francisco, constitute 
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the directory of the company, which is declared to be a 
close corporation. Until last summer the Coke and Gas 
Company furnished to the Gas and Electric Company a 
daily average in excess of 650,000 cubic feet of gas at the 
rate of 30 cents perthousand. ‘The original plant, which 
cost in the neighborhood of $500,000, was built under 
the coking methods of Professor T. S. C. Lowe, of Pasa- 
dena, and in this connection it is surmised that additions 
to the plant will be made under the patents of Mr. Stut,* 
which embrace a complete process for manufacturing gas 
and coke. 

That the California Gas and Coke Company proposes to 
execute its project seriously without delay appears to be 
generally accepted. On the other hand, it is not to be 
supposed for a moment that the California Gas and Elec- 
tric Corporation, having acquired the ownership of a 
transmission line that reaches the heart of the newest and 
best manufacturing districts of the city and which is con- 
nected to a commodious and thoroughly modern substa- 
tion, is to allow its investment to remain idle, for the fact is 
that the Standard line has been re-insulated throughout, 
the pressure of 50,000 volts is now maintained on it 
through to San Francisco, and the station is out of service, 
although ready for duty to the extent of 4500 kilowatts 
at an instant’s notice. That this condition cannot exist 


indefinitely is patent. 
Jt 


It is probable that gas in San Francisco will never 
again exceed the present price of $1.00 per thousard 
cubic feet—this for a gas having a value of approx- 
imately 630 British thermal units—but as those who are 
students to these columns are already aware, there is still 
an opportunity for profit in the gas business even at this 
figure, when service is undertaken by gas engineering 
methods of the modern school. In fact, the California 
Gas and Coke Company is reported to be taking contracts 
for gas at 75 cents per thousand. 

It goes without saying that water gas apparatus must 
be used in any new San Francisco plant, and it may 
further be said, despite the contentions of Eastern experts, 
that crude oil is to afford the means for the operation of 
future California gas industries. So widely do distribut- 
ing costs vary under local conditions that it is unwise to 
even approximate them, however vaguely. Generation 
costs in water gas products are, however, more easily 
determined. Naturally, the raw materials constitute the 
principal item of these costs. In a straight water gas 
plant a standard illuminating gas of a minimum calorific 
value of 600 British thermal units can be produced by 
the consumption of thirty pounds of anthracite coal and 
four and one-half gallons of oil used as an enricher— 
these figures, of course, representing the consumption of 
materials per 1000 cubic feet of gas produced. Taking 
the value of anthracite at $7 per short ton, and of crude 
oil at 65 cents per barrel of forty-two gallons, it is a sim- 
ple problem to show that the coal consumed per thousand 
amounts to $0.1050, and that the oil will cost $0.0693, 


*United States Letters Patent, Nos. 766,400, 756,553, 756,554 and 766,555, issued 
to J. C. H, Stut, August 2, 1904. 
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making a total cost of $0.1743 as the San Francisco cost 
of generating gas by the straight water gas system. On 
the other hand, under continuous operation, crude oil 
water gas of equal value to that already defined, may be 
generated from the consumption of nine gallons of crude 
oil per thousand cubic feet of gas produced; with an 
assumed cost of 65 cents per barrel for oil, the oil con- 
sumed will cost $0.1386 per thousand, which is $0.0357 
less than the cost of producing gas of equal value by the 
straight water gas process. It is safe to assume that the 
total holder costs, including materials and labor, are well 
within 25 cents per thousand. 

These figures have been given in order to convey an 
intimation of the costs of generating power by gas engines. 
as 

Local circles were considerably surprised early during 
the month just closed by the announcement that a con- 
tract was under negotiation between the California Gas 
and Electric Corporation and the United Railroads of San 
Francisco, wherein the former is to deliver to the latter a 
block of power approximating 15,000 horsepower, and 
the execution of which will necessitate the installation of 
an auxiliary plant in San Francisco to supplement the 
transmission line of the corporation first named. Co- 
incident with this announcement came another that the 
Reality Construction and Finance Company had been 
incorporated in San Francisco with a capital stock of 
$200,000, the incorporators being Jno. A. Britton, general 
manager of the California Gas and Electric Corporation; 
Arthur Holland, president of the United Railroads; 
F. J. Amweg, engineer and general manager of the 
American-Hawaiian Engineering and Supply Company; 
Walter Morgan, of W. Morgan & Co., dealers in heating 
apparatus, and John Parker Colton. This company, it is 
announced, is to carry out the project for building the 
auxiliary power station named. 

a 

But the most interesting feature of the plan rests in the 
fact that although at the present writing the contract 
between the United Railroads and the California Gas and 
Electric Corporation has not been signed, its details are 
so fully agreed upon by the parties thereto that the 
Reality company has given a contract to the Snow Steam 
Pump Works, through Chas. C. Moore & Co., Inc., 
Engineers, for the installation of three 5000 horsepower 
gas engines which will furnish the motive power for the 
operation of the auxiliary plant. No details concerning 
these engines are as yet available, although it is believed 
that they are to be of the horizontal, four-cylinder, four- 
cycle type, with quartered stroke, and that from each of 
them will be driven a 4000-kilowatt polyphase generator. 
To be exact, each unit is of a rating of 4000 horsepower, 
with a guaranteed overload capacity of 25 per cent. 
It is also announced that the contracts given called 
for the installation of the plant so as to be in operation 
by January 1, 1906. It is not believed that these engines 
will be built on European patents; rather that they will 
be of generally original designs by the engineers of the 
Snowcompany. At the same time the California Gas and 
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Electric Corporation is actively prosecuting the prelim- 
inary work for the enlargement of its power house at 
Electra from 15,000 horsepower to 25,000 horsepower by 
the installation of two additional pipe lines, each of which 
will drive a 5000 horsepower generator, and of its de Sabla 
plant by the addition of another 5000 horsepower unit. 


zs 


The Electra plant, more commonly known as the Stan- 
dard plant, is now an integral part of the Bay Counties 
system, and the fulfillment of the contract between the 
California Gas and Electric Corporation and the United 
Railroads contemplates the parallel operation of the Bay 
Counties system with the proposed gas engine station at 
least to the extent of 10,000 horsepower. The frequency 
of the Bay Counties system ig sixty cycles per second 
while that of the United Railroads’ transmission plant is 
twenty-five cycles, to accomodate which three 5000 horse- 
power frequency changers are to be installed, the latter 
to be of the motor-generator type. In addition, specifica- 
tions have been issued for three 4000- kilowatt three-phase 
generators which are to be driven from the respective gas 
engine units. 

The contract for the delivery of this block of power 
will extend for a period of twenty years from January 1, 
1906, and upon its completion it is announced that the 
United Railroads will abandon its present steam plant at 
North Beach,* but whether or not the gas engine station 
will be located in the North Beach power house of the 
United Railroads is a mooted question, with the probabil- 
ities in its favor. ‘The United Railroads will maintain its 
present substations and erect new ones, for the completion 
of the gas engine driven plant will constitute a neucleus 
of a permanent plant that will be enlarged later as cir- 
cumstances may require. 

se 


A natural consequence to the building of a gas engine 
plant of the magnitude of that stated will be the erection 
of a gas plant for the production of gas necessary to drive 
the engines. It is a foregone conclusion that this gas 
will be restricted to a crude oil process, and if current 
reports are to be credited, its surplus product will be sold 
in bulk, probably to the Mutual Electric Light Company, 
which is in a position necessitating its entry into the gas 
field in order to enable it to successfully combat its great 
competitor along every line. 

Apparent confirmations of this belief are found in the 
announcement attributed to the officials of the California 
Gas and Electric Corporation to the effect that the new 
gas works will not engage directly in the distribution of 
gas in San Francisco; but, on the other hand, it is not 
believed for a moment that a gas and electric plant of the 
magnitude of the one projected will be restricted from 
the delivery of a general service throughout the city. 


RELATIVE TO ST. LOUIS EXPOSITION AWARDS, 


To tax EprtTor—In the November issue of THE JOURNAL, ap- 
pears an article on page 462 under the heading ‘‘Allis-Chalmers 
Captures Everything,’’ which gives the impression that the Allis- 
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Chalmers Company has been awarded all the prizes worth taking 
at the Louisiana Purchase Exposition, although upon its face it 
should certainly seem improbable that the company named could 
so suddenly lead all competitors by the great margin implied. 
While the article given quotes in full the telegram giving the 
authority upon which its comments are made, its observation that 
‘“by this victory electrical machinery heretofore considered of 
secondary moment has been lifted at one stroke to the very first 
plane of importance,’’ is inclined to be misleading to those who 
are not in close touch with the actual conditions 

To correct any wrong impression that may be gathered from the 
publication in question, we are pleased to advise you that the 
Westinghouse companies received a special award in the depart- 
ment of machinery for the best, most complete, and most attrac- 
tive installation, and that they also received twelve grand prizes, 
of which the Westinghouse Electric and Manufacturing Company 
were awarded those covering alternating current generators and 
motors, alternating current turbo-generator installation, static 
transformers, rotary converters, direct current generators and 
motors, alternating current and direct current electric railway 
motors, control systems for single and multiple unit operation, as 
well as for mining and industrial locomotives. The balance of the 
twelve grand prizes were awarded to Westinghouse interests for 
horizontal gas engines and steam turbines, air brakes and friction 
Adraft gears, brakes for electric cars, driver brakes, air and steam 
couplers, Union Switch and Signal Company’s signal systems, and 
the mercury vapor arc lamp. 

In addition to the twelve grand prizes, eight gold medals were 
awarded, the Westinghouse Electric and Manufacturing Company 
receiving those covering complete switchboards and controlling 
apparatus and the application of electric motors for mechanical 
purposes; also for alternating current direct current and Bremer 
arc lamps and arc lighting systems, and for electric measuring 
instruments. The balance of the eight gold medals were awarded 
to Westinghouse interests for Nernst lamps, vapor lamps for photo- 
engraving, water and gas meters, industrial betterment work, and 
for the housing of the working classes. Four additional silver 
medals and one bronze medal were also awarded to the Westing- 
house interests. 

It may also be of interest to note that the main service plant of 
the exposition is composed of four Westinghouse-Corliss engines, 
2900 horsepower each, driving four 2000-kilowatt, 6000-volt, alter- 
nating current generators, complete with switchboards, boilers, 
mechanical stokers, conveyors, etc., that the water for the Cas- 
cades is supplied through pumps operated by three 2000 horse- 
power Westinghouse motors, and that in the city of St. Louis 
there are about 1000 street cars equipped with Westinghouse air 
brakes driven by Westinghouse motors, and supplied with 20,000 
horsepower of electrical energy from Westinghouse generators. 

WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 
November 4, 1904. By C. E. Heise, Agent. 


PERSONAL. 


Mr. Charles F. Barth has recently been appointed foreman of 
the steam turbine department at the West Allis works of the 
Allis-Chalmers Company. 


Mr. C. A. Derby has resigned his position as assistant manager 
of the Lyon Cypress Lumber Company to join the selling staff of 
the Allis-Chalmers Company in its sawmill department. 


Mr. P. C. Butte has retired from the electrical engineership of 
the California Electrical Works, and beginning with the new year 
will engage in general electrical engineering and contracting. 


Mr. A. E. Rowe, formerly in the sales department of the National 
Electric Company, San Francisco, has taken a similar position 
with the Electric Appliance Company, San Francisco branch. 


Mr. W. A. Nelson has been appointed superintendent of equip- 
ment of the Allis-Chalmers Company. He was formerly assistant 
superintendent of the Westinghouse Electric and Manufacturing 
Company. 
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Mr. J. F. Burslem, general manager of the Yaqui River Mining 
Company, Sonora, Mexico, is in San Francisco for a few days. 
Mr. Burslem states that considerable activity in the development 
of industrial Mexico is evident, and that a number of companies 
are being organized to establish power plants. 


Mr. R. C. Wright, for several years in charge of the design of 
special tools and fixtures used in the manufacture of steam turbines 
at the East Pittsburg works of the Westinghouse Machine Com- 
pany, has resigned his position with that company to accept simi- 
lar duties at the Milwaukee works of the Allis-Chalmers Company. 


Mr. Clem A. Copeland, though one of the youngest electrical 
engineers of the Pacific Slope, stands among the foremost of that 
sturdy class which has enabled the transmission industry to take 
rank among the greatest undertakings of the Western world. 
Born in Goshen, Indiana, in 1870, 
he early came to CalJifornia with 
his parents, who settled in San 
Diego, where his father, Mr. George 
D. Copeland, soon became actively 
interested in furnishing the city 
with an abundant supply of pure 
mountain water. This interest re- 
sulted in the organization of the 
San Diego Flume Company, which 
undertook the then Herculean task 
of bringing water to the city and 
irrigating the adjoining country 
from a mountain source fifty m les 
inland. Although but sixteen 
years of age at the time, the sub- 
ject of this sketch was allowed to 
assume considerable responsibility 
in the engineering of much of the 
thirty odd miles of fluming which 
the waterway embraced. Upon the completion of this work they 
became interested in the electric railway system then being 
developed by the late Mr. John C. Henry, and through the finan- 
cial ability of Mr. Copeland, Sr., Mr. Henry succeeded in install- 
ing his system in a road that ran from the Old Town of San Diego 
to the foot of D Street, San Diego, a distance of four miles, and 
also from University Heights down by way of the Florence Hotel, 
on Fourth Street, through the business portion of the city to the 
water front. This was the second electric railroad on the Pacific 
Slope, and almost coincident with its installation, Mr. Copeland, 
Sr., installed a Westinghouse alternating current lighting plant 
which was also the second of its kind on the Pacific Coast. These 
events occurred during the period lasting from 1887 to 1891, a 
period of some very interesting early electrical history, as these 
columns have already pointed out in part.* 

The father and son were associated together in both of these 
undertakings, but after their ownership had passed into other 
hands, the young man went to the Leland Stanford Jr. University, 
where, after spending three years as a student in its electrical 
engineering course under Dr. F. A. C. Perrine, he resolved to 
complete his education by taking a further course through Cornell 
University, whence he graduated in 1896 with honors, being elec- 
ted to the Sigma Xi Society. At the time of his graduation the 
Buffalo General Electric Company was giving serious consideration 
to the problems involved in the proposed abandonment of its 
steain generating stations at Buffalo and in purchasing power that 
was to be electrically transmitted from the great generating 
station then being erected at Niagara Falls. Mr. Copeland under- 
took this engineering investigaiion, which, together with an 
exhaustive test of the plant, was made the subject of a thesis by 
him under the direction of the late Dr. Robert H. Thurston. 
During these courses Mr. Copeland possessed and took fullest 
advantages of opportunities that were presented for investigating 
and practising the shop methods of the great electrical manufac- 
turing companies, where his vacation was spent, and to supplement 
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this experience he took the student’s course prescribed by one of 
the great electrical manufacturing companies. 

The ensuing two years was devcted to the construction and 
operation in a general way of various plants and lines in Los 
Angeles and Arizona, following which Mr. Copeland was first 
made assistant and then later associate professor of electrical 
engineering in charge of the department at Stanford University. 
This position he held with eminent satisfaction for two years, 
wnen he was called for the second time by The Edison Electric 
Company, of Los Angeles, to resume charge of its great distribut- 
ing systems, the network for which embraces all that portion of 
Southern California lying between Redlands on the east, Santa 
Monica on the west and Santa Ana on the south. The duties of 
this position involved the engineering design and superintendence 
of construction of all the Company’s long distance and local dis- 
tributing lines of all voltages up to 33,000, and the installation 
and care of the consumers’ plants and substations in and between 
eighteen cities and towns, the care of above 500 miles of poly- 
phase lines, the direction and economics connected with the em- 
ployment of from 125 to 175 men, all scattered throughout an area 
involving upwards of 1500 square miles. As a result of his labors 
the assertion will not be disputed that in no plant west of the 
Rockies has greater perfection been obtained in matters connected 
with the local distribution of transmitted energy than in this 
territory of The Edison Electric Company, which was under 
Mr, Copeland’s direct surveillance. But in addition to this, Mr. 
Copeland takes just pride in the completeness and efficiency of the 
Company’s extensive testing department, which was also organized 
and administered under his direction. : 

Since Mr. Copeland’s initial electrical experience was in the ad- 
ministration of the commercial as well as engineering affairs of 
his own plant, he has always been a thorough student of both the 
business and the economic sides of electrical industries. In fact 
his special training in these directions has given him such an 
eminent fitness in them as to have resulted in his delivering a 
special course upon these lines at the Stanford Universiiy. 

From that which has been written it is evident that although 
Mr. Copeland has spent most of his life in California, he has 
attained an acquaintance of exceptional value with engineering 
practices of the East. For three years past he hast held the posi- 
tion as superintendent of distribution for The Edison Electric 
Company, of Los Angeles, from which he resigned on October 15th 
in order to take up distinctly independent work as a consulting 
electrical and mechanical engineer, and aside from being an 
analytic student of greatest thoroughness, he possesses the fortun- 
ate combination of an extensive and varied business experience 
along both practical and theoretical lines which eminently fits him 
for the new work which he has in hand. 


Mr. O. H. Ensign has resigned the chief electrical and mechan- 
ical engineership of the Edison Electric Company, Los Angeles, 
and will hereafter be identified with the reclamation department 
of the United States Government. Coincident with this there 
have also been submitted the resignations of Mr. C. A. Copeland, 
late engineer of electrical distribution, and that of Mr. C. H. Mc- 
Nary, first assistant engineer to Mr. Ensign, while Mr. B. F. Pear- 
son, formerly superintendent of power houses, has been promoted 
to the general superintendency of the entire system. Mr. Cope- 
land wiil hereafter engage in consulting elecjrical engineering, 
with offices in the Laughlin Building, Los Angeles, as more fully 
detailed above, and Mr. McNary goes to Walla Walla, Wash., in 
the interests of Mr. Samuel Storrow. 


The United States battleship Connecticut, launched September 
29th of this year, carries the largest electric light and power plant 
ever installed on a battleship. The plant has a capacity of 800 
kilowatts and consists of eight Crocker-Wheeler generators direct- 
connected to Forbes marine type engines. 

The General Incandescent Arc Light Company have removed 
their Cleveland branch office to Cincinnati, O., 62 Perin Building. 
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THE PIPE WORKS OF FRANCIS SMITH & CO. 

ROBABLY there is no other section of the country, if of the 
world, where greater engineering refinement has been 
attained in the manufacture of riveted wrought iron and 
steel pipe than in California, and this situation is attributable to 
the fact that from its earliest days hydraulic engineers, whether 
engaged in mining or power development, have been forced to 
contend with the conveyance 
and delivery of water under 
pressures that are incomparably 
higher than those of other less 
mountainous localities. There 
are several important industries 
in different sections of the West 
which are devoted exclusively 
to the manufacture of wrought 
iron and steel pipe for hydraulic, 
mining and power services, and 
of these undoubtedly the con- 
cern possessing the nearest and 
possibly the best equipped plant 
is that of Francis Smith & Co., 
who are just occupying their 
great establishment, situated on 
the northeast corner of Eighth 
and Townsend streets, San 
Francisco. In all, this enter- 
prise occupies a ground space 
that is 275 feet square, or prac- 
tically one-quarter of the entire 
block, in the midst of the grow- 
ing industrial center of the city, 
where manufacturing plants are 
springing up because of the per- 
fect facilities which there exist 

for the handling of freights. 
With the opening up of a vir- 
gin country, where new con- 
ditions were met and grappled 
with, the problem of conveying 
water for power purposes was 
solved by the use of rubber hose 
in the early fifties, no better 
means being known at the time. 
Several trialshad been made to 
displace the hose with riveted 
pipe, seamed with canvas. It 
was not until 1856, when Francis 
Smith, then located at North 
San Juan, Nevada County, Cal., 
determined upon the commer- 
cial advantages of riveted pipe, 
and started in to manufacture 
itin a small way. At first he 
used No. 16 galvanized iron for 
a 130-foot head, and the price 
was established at $2.90 a foot, 
the same price as that prevail- 
ing forrubber hose. It took six 
months to convince his first cus- 
tomer of the superiority of riveted pipe over hose, and after the 
first installation he was besiged with orders which compelled him 
to get into larger quarters, when in 1869 he located in San Fran- 
cisco, at 130 Beale Street, and devoted his entire time to the 
business. Against the advice of a well known engineer he made 
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FRANCIS SMITH 


Mr. Smith was born in Pomeroy, Ohio, November 29, 1831. He 
started West the day he reached his majority, coming by way of 
the Horn as a steerage passenger. 
ence as a miner he secured employment in a hardware store and 
tin shop in Placerville, from which place he went to Marysville as 
a journeyman, and later to Centerville, Yuba County, where he 
secured his first start financially. 
a tin shop at North San Juan, where he conceived the idea of 
In the meantime Mr. Smith has interested 
in electric, gas and water companies, at present owning 
and operating the Watsonville water and light plant, at Watson- 
ville, Cal. He also owned the water and light plant at Redding, 
Cal,, and the water works at Winnemucca, Nev., but the latter 
two plants have now been disposed of. 


his second lot of pipe out of No. 14 plain steel for flume construc- 
tion, which was successfully used, it being the first steel flume 
used in the West, or possibly in any place. He soon found the 
necessity of increasing his output, and moved to the site of his 
present plant, which later on was found inadequate to the demand, 
and his present large establishment is the outcome of his small 
beginning in North San Juan. 

The establishment of Francis 
Smith& Co. is under the single 
roof of a building that is 200 
feet wide and 275 feet deep. 
The side of the shop faces 
Eighth Street, and behind it 
is a yard of equal length and 
seventy-five feet wide, surfaced 
with four-inch planking and 
used for the storage of finished 
products as well as of raw 
materials, In laying out the 
shop every care has been de- 
voted to so arranging it that the 
different processes shall follow 
consecutively from the entering 
of the raw materials on through, 
step by step, until at last the 
finished pipe is dipped in as- 
phaltum preparatory to ship- 
ment. The plant is well lighted 
and ventilated by windows and 
doors, and has over fifty sky- 
lights in the roof. Power for 
its operation is derived from a 
thirty horsepower Harding gas 
engine, using crude oil, and 
from which is driven a counter- 
shaft extending the width of 
the building. This gas engine, 
together with the comparatively 
small amount of power con- 
sumed in the manufacturing 
operations, forms one of the 
surprises of the plant, for its 
record for continuity of service 
during the several years that it 
was in operation at the old 
works was well nigh perfect, 
and it is inconceivable to the 
layman that the long line of 
heavy machinery can be driven 
with so comparatively slight 
amount of power. So perfect 
has the operation of the engine 
been that no central station has 
been able to secure a foothold 
in the premises. 

A traveling crane that is oper- 
ated from the line shaft by wire 
rope carries the sheet metal 
from the receiving door to the 
stock pile, whence it is conveyed 
to the punching, shearing, seaming and riveting machines, but in 
pipe lines of small diameters marked preference is given to hand 
riveting because of the superiority in workmanship which results 
therefrom. Pneumatic riveters and punches are used wherever 
possible, air for the operation of which is derived from a two- 


After a few months of experi- 


With his savings he established 
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THE PIPE WORKS OF FRANCIS SMITH & CO. 


cylinder vertical compressor driven from the main shaft. The 
pneumatic apparatus consists primarily of two Pedric & Ayer 
pneumatic riveters of a portable type that are mounted on rails 
running along the tank department, and are used most satisfac- 
torily for heavy work. Air for the operation of this machinery is 
used at a pressure varying from 80 to 100 pounds per square inch. 

The shop is thoroughly equipped with all mechanical appliances 
of the latest and best types known to the industry, and among 
them should be mentioned a 60,000-pound multiple punch taking 
in five feet; a boilermaker’s punch taking in five feet; a beveling 
shear for handling No. ro sheet steel and heavier, and a nine-foot 
bending roll; a five-foot shear to cut quarter-inch material; a four- 
foot multiple punch that will punch three-eighth-inch holes 
through three-sixteenth inch steel; five-foot and four-foot bending 
rolls; several tools, including a punch, three shears and a multiple 
punch for well pipes, and a three-foot light bending roll, besides 
the usual equipment of emery wheels, lathes, shapers and drill 
presses, the latter being contained in an exceedingly well appor- 
tioned tool room occupying a corner of the main shop. 


THE R. A. S. GOVERNOR. 

URING igor the Bell Engine Company, jointly with the 
+ Robb Engineering Company, of Amherst, N. S., developed 
a new governor which has proved to possess very unusual 
and valuable qualities. So much so, indeed, that a number of 
other manufacturers have applied for license to build it, and have 
adopted it for their own engines. In consequence it has been 
applied to a very large 
number of engines in 
sizes ranging from five to 
1000 horsepower and with 
speeds from 120 to 400 

revolutions per minute. 
The uniformly  satis- 
factory service given by 
these ‘‘R. A. S.’’ govern- 
ors, and the entire ab- 
sence of trouble from 
them, constitutes a record 
which is so very far in ad- 
vance of any other, that, 
as in the historic race in 
which the America’s cup 
was first won, ‘‘ There is 
no second.’’ Entire freedom from the bad tricks which many 
governors are liable to, is its most noticeable and valuable feature, 





THE R. A, S. GOVERNOR 


for it seems almost impossible to make it act badly. It can, of 
course, be made to race by over-regulating it, but even then it will 
race gently and cannot be made to slam and pound. It will not 
get to sticking on the suspension pin, at least with any decent 
care, for the pressure is almost entirely removed from that very 
sensitive bearing. The strain of the spring and the centrifugal 
force of the weight balance each other without transmitting any 
of the stress through bearings or pivots. The greater part of 
governor troubles come from excessive pressure on some bearing. 
The ‘‘R. A. S.”’ eliminates this defect, hence its non-liability to 
derangement or deterioration in service. 

The design of the governor is very simple and is so clearly 
shown in the cut that its operation will be readily understood 
without detailed explanation. The governor is practically in 
gravity balance (which other single weight governors are not), 
and this contributes much to its steadiness and reliability. The 
gravity balance is secured by the weight and the eccentric being 
made of equal gravity moment and moving in opposite directions 
as in the well known Sweet governor. 

In the “R. A. S.’’ governor there is very little tendency to de- 
teriorate in performance, almost none at all if given proper care 
in lubrication, and in addition the adjustments are so few, so 
simple, and so positive, that any engineer can understand it com- 


_pletely, and can do—and as proved in actual practice by hundreds 


of cases, does do—anything that needs to be done, the same as he 
does to any other part of the engine. Anyone at all competent to 
run an engine can change the specd of the ‘‘R. A. S.’’ governor 
or can secure any desired regulation with certainty and without 
getting into trouble, which we believe is not true of any other 
governor built. This and the great range of speed adjustment are 
very remarkable features. The speed may be changed from the 
lowest to at least 35 per cent. higher without removing or adding 
anything to the governor, close regulation being obtained through- 
out this range. 

The adjustments for speed and regulation are exceedingly sim- 
ple: Screw up on the spring until the proper speed is obtained; 
then, if the engine races, move the link pin which bolts to the 
eccentric arm farther away from the eccentric. If, on the other 
hand, the governing is not close enough, move this pin towards 
the eccentric. There is a row of holes provided in the arm of the 
eccentric for this purpose. These adjustments are the only ones 
necessary to produce fine regulation at any speed within the range 
of the engine, and the adjustment when made is permanent. All 
other governors require an expert to adjust them, which often 
means a trip of hundreds of miles, 

The ‘‘R. A. S.”’ is atrue inertia governor, as much so as any, 
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except that the inertia feature is not developed to such an abnor- 
mal and detrimental extent as in some other types, while the 
centrifugal element, which is altogether too weak in other inertia 
governors, is of the necessary and proper strength in this. The 
consequence of this, in connection with the absence of friction 
and the gravity balance, is to make the action of the ‘‘R. A. S.”’ 
governor most remarkably quick—much quicker than any other 
governor of which its builders have knowledge. 


MAGNETIC SWITCH CONTROL FOR ORE UNLOADERS 
AT THE LACKAWANNA STEEL COMPANY. 


x | AHE Electric Controller and Supply Company has just com- 
pleted the installation of magnetic switch controllers for 
all motions on Nos. 3 and 4 unloaders at the Lackawanna 

Steel Company and magnetic switch control for all motions ex- 

cepting the bucket closing and leg rotation of ore unloaders 

Nos. 1, 2 and 3 for the same company. 

The hoist motors are 150 horsepower, 220-volt, series wound, 
and the trolley motors are fifty horsepower, 220-volt, series 
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to the central position. The motor is then connected up asa 
generator, and the inertia of the machinery driving the motor 
generates current which is absorbed in the resistance and serves 
to bring the motor to a quick stop. 

The central panel shows two overload circuit breakers which 
are so wired up that when the torque of the motor, and hence the 
main current, rises to a predetermined value, these circuit break- 
ers act and open the resistance switches, excepting the first one. 
This feature is intended to protect the bucket closing motor from 
over loads in case the bucket closes on a large lump of ore or 
other obstruction. The operator is immediately aware of the con- 
ditions, as the motor alternately slows up and starts and slows and 
starts in its attempt to close the bucket around the obstruction. 

The beam hoist, trolley, bucket car, haulage and leg rotating 
motions are all brought to rest by the same means, that is, the 
‘*S”’ switch is used on each and the motors turned into gener- 
ators, the current generated by the momentum of the machinery 
being absorbed in the resistance. The bucket car, hoist and 
trolley motions are also provided with our magnetic cushion type 
solenoids, which are protected by a simple geared automatic 
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wound. The bucket car haulage motors for hauling the ten-ton 
loaded car up the cantilever to be dumped on the ore pile are 130 
horsepower, 220-volt. The bucket closing motors on unloaders 
Nos. 4 and 5 are seventy-five horsepower, 22-volt, series wound. 
These motors are special, the field being rotatable and being 
ordinarily held, except when an overload comes, by means of a 
magnetic stop brake, The reason for the use of this kind of 
motor is to provide against the possibility of the bucket in closing 
striking some obstruction in the hold of the vessel. 

The accompanying engraving illustrates the bucket closing 
magnetic switch controller, the cast grid resistance being shown 
below the controller, and the master controller, between which 
and the main controller there are about ten small wires, is shown 
at the right of the picture and is mounted convenient to the oper- 
ator. The main or clapper switch controller is some distance 
away from the operator and is mounted near the bucket closing 
motor, thus making the heavy line wires as short as possible. 
The first three and the fifth switches at the left are used for 
reversing. These are so arranged that the opening switches are 
mechanically held out when the closing switches are in, and vice 
versa. The fourth switch from the left is what we term the “S”’ 
switch, and closes when the operator throws his master controller 


cut-out switch. This switch is geared to the proper motion, hoist, 
trolley or car haulage, and when either reaches near its limiting 
position, the acceleration and resistance switches are opened one 
at a time and finally the motor is stopped, whether the operator 
throws off his master controller or not. 


THE NEW LOMBARD HYDRAULIC RELIEF VALVES. 


WING to modern requirements for the greatest precision in 
speed regulation which it is possible to obtain in water 
power plants, and on account of recent improvements in 

governing apparatus whereby the speed of motion of water wheel 
gates has been greatly increased, so that a governor which is not 
able to perform a complete stroke to open or close the entire 
supply of water to a turbine within an interval of two seconds or 
less is outclassed, it has become necessary to provide means 
whereby the sudden changes in velocity of the water approaching 
the turbines may be taken care of without endangering the pen- 
stock or water wheel case. Also, in water works systems, 
engineers are finding it necessary to prevent the dangerous water 
hammer effects due to the irregular motion of pumps or the sud- 
den opening and closing of valves. 
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THE LOMBARD HYDRAULICALLY BALANCED RELIEF VALVE 


Realizing this situation, the Lombard Governor Company has 
recently developed and put upon the market a new type of hy- 
draulically balanced relief valve which is free from the inherent 
defects of all forms of relief valves hitherto used. This valve, as 
shown by the accompanying lettered diagram, consists of the fol- 
lowing parts, viz.: A valve disc, c, capable of motion to or from 
its seat, 6, rigidly con- 
nected by means of a 
rod, 7, with the piston, 
Jf, in the cylinder, e. 
The whole valve is 
bolted to a flange 
upon the supply pipe, 
d, wherein the pres- 
sure is to be con- 
trolled. The area of 
piston, /, is somewhat 
greater than that of 
the valve disc, ¢, so 
that when water at the 
same pressure is be- 
hind the piston and 
in front of the valve 
there is a positive and 
strong tendency to 
hold the valve closed. 
For the purpose of 
allowing the valve 
disc, ¢, to open at 
proper times to relieve 
excess pressure in the 
supply pipe, d, there 
is provided a regulat- 
ing waste valve, C. 
This valve is opened 
or closed by a piston, 
n, opposed by a very 
long and strong spiral 
spring, ~. Piston, 7, 
is a loose fit in its 
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cylinder, 0, so that it moves upward freely in response to the least 
excess in pressure npward due to the water in the cylinder, a, 
opposed to the downward pressure of the spring, f. The piston 
with its spring resembles in its action the well known steam 
engine indicator, which is universally used to follow and record 
quick pressure changes occurring in the cylinder of the steam 
engine. The piston, #, is connected by means of the stem, mm, 
with a double-seated balanced valve, ¢, which of course opens 
simultaneously with any upward movement of the piston. Water 
under existing pressure is admitted into the cylinder, ¢, through 
the pipe, 4, and throttle valve, /. 

The spring, /, is adjusted by means of the screw, s, and lock- 
nut, v, so that the effective normal pressure of the water in the 
chamber is just insufficient to overcome the downward pressure of 
the spring. The valve, 7, will therefore remain closed normally; 
consequently the main valve disc, ¢, will also remain closed nor- 
mally, because water flowing in through the pipe, 4, and throttle 
valve, 7, will produce an excess closing pressure upon the piston, 


J. When thus adjusted, any increase in pressure above the nor- 


mal will immediately force the piston, ”, upward, and will there- 
by open the balanced valve, . This instantly relieves the pres- 
sure back of the piston, /, which of course then gives way to the 
superior pressure in front of valve, c. In this manner practically 
the whole pressure in front of the valve disc, ¢, is available for 
opening it, an important fact when it is realized that corrosion 
between a valve and its seat sometimes occurs. Valve disc, ¢, 
will continue to open until the limit of its travel has been reached, 
or the pressure in the supply pipe, ¢, has been reduced to a point 
where the piston, 7, will close the balanced valve, 2. Immedi- 
ately on the closing of balanced valve, /), water begins to accu- 
mulate behind the piston, /, flowing in through the throttle valve, 
/. This water gradually and surely forces the valve disc, ¢, to 
close. The speed of closing is adjustable by the opening through 
the throttle valve, /, and may be made as slow as several seconds 
or even minutes. The closing motion is perfectly uniform and 
there is not the slightest tendency to set up vibrations in the water 
column, a very serious objection to the ordinary types of spring 
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DETAILS OF THE LOMBARD HYDRAULICALLY BALANCED RELIEF VALVE, DIAGRAMATICALLY ARRANGED 
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balanced valves which open and close suddenly and are liable in 
the latter operation to set up water hammer effects even more 
dangerous than those which they are designed to relieve. 

In connection with the action of the hydraulic valve it should 
be noticed that closing takes place at almost the same pressure as 
that which causes opening, because the excess pressure of the 
piston, /, in closing is great enough to overcome the impact effect 
of the flowing water striking against the front of the valve disc, c. 
With spring balanced relief valves there is a very strong tendency 
for the valve, when once opened, to remain so. While such action 
is neither very objectionable nor marked in the case of steam, it 
is extremely undesirable with water. Ifa relief valve on a supply 
pipe to a turbine does not open for a rise in pressure of 2 per cent. 
or 3 per cent. above the normal, the increased pressure is liable to 
react upon the turbine itself, causing a variation in speed greater 
than would otherwise be the case. This is entirely apart from any 
danger of bursting of wheel case or penstock. If, however, it 
should be attempted to adjust,a spring balanced relief valve to 
open at 2 per cent. rise of pressure above the normal such a valve 
would never close, because it would still remain open when the 
pressure had fallen to the normal, due to the impact of flowing 
water against the open valve. It might be necessary to set such 
a valve to open at a pressure as much as Io per cent. or 15 per 
cent. above the normal in order to be sure that it would close 
again when the pressure returned to its usual value. 
valve illustrated, it is a perfectly simple matter to make such an 
adjustment that the opening will occur at 1 per eent. above nor- 
mal and still permit the valve to be closed at the ordinary pres- 
sure, 

In the Pacific Coast States, water power is almost always de- 
veloped by supplying the wheels from very long feeder pipes 
working under great pressure. Here the need of relief valves is 
imperative if it is attempted to regulate speed by increasing and 
diminishing the flow of water. The common spring balanced 
relief valves are so undeniable that no satisfactory results have 
been obtained from their use under such severe conditions. 

It is customary when possible to attach hydraulic relief valves 
to the lower side of supply pipes or wheel cases in such a manner 
that the valve will be below the surface of the ground and frost 
level. If it is impossible to do this, the valve may be placed on 
the side or on the top of the supply pipe in the open air, but in 
cold climates some protection against freezing will then be 
required, or else a sufficient amount of water must be allowed to 
leak through the valve so that it will not fall below the congeal- 
ing point. The regulating waste valve is generally located inside 
of a power house but should be as near the main relief valve as 
possible, in order to avoid delayed action due to the inertia of 
water in the pipes between the two valves. 

The Lombard relief valve is handled on the Pacific Coast by 
Messrs. Jno. Martin & Co,, to whom indebtedness is acknowledged 
for the privilege of making publication of this description of it. 


THE DE LAVAL STEAM TURBINE BULLETINS. 


O important have the trade publications of the great manu- 
facturing concerns become, that they in their binders have 
long since occupied the most frequently used position of 

every engineering library, and in view of the foremost position 
which steam turbines have taken in mechanical arts, it is but 
natural that trade literature devoted to that subject should have 
by this time reached an important plane. It is of this character 
that the bulletins and catalogues of the De Laval Steam Turbine 
Company partake. 

The bulletins, as thus far issued, are nine in number, the first of 
which is of a general nature, treating in its introduction upon the 
conversion of heat by means of a steam engine, and gradually 
following up the invention of a steam turbine. Every function of 
the turbine is discussed theoretically, characteristics of perform- 
ance are given; then follows a superb detailed description of its 
mechanical features, together with an elaborate discussion of its 
many advantages. 
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The remaining bulletins describe specific types, such as direct 
current turbine dynamos, De Laval turbiue blowers, De Laval 
steam turbine and electrically driven centrifugal pumps, train 
lighting with De Laval steam turbines, and tests of the De Laval 
steam turbine centrifugal pumps. These bulletins are superbly 
printed, and are in every way invaluable to the steam engineer. 


GRAPHITE FOR THE MOTOR. 

Under the above title the Joseph Dixon Crucible Company has 
issued an attractive twenty-four-page booklet which is devoted to 
the subject of graphite lubrication for automobiles. It is a hand- 
some brochure printed on heavy cream colored plate paper, with 
a two colored cover, measuring five by seven and one-half inches 
in size, and will be sent gratuitously to all who are interested in 
the operation of motor cars and motor boats. 


THE EFFICIENCY OF WELSBACH BURNERS. 


N the matter of efficiencies of illuminants there is much which 
yet remains to be accomplished, for in all the arts of science 
there is no branch which bespeaks greater lack of perfectio = 

than the solitary one pertaining to the conversion of energy to 
light. Material progress is, however, being ma le in so doing, and 





STYLE SCH. NO. 307 STYLE Q. NO. 302 


of such importance is this subject to the artificial lighting industry, 
whether in the domain of gas or electricity, that every contribu- 
tion to it becomes of prime importance. 

The accomponying tables present a series of tests showing the 
candlepower, gas consumption, and efficiencies of different styles 
of Welsbach burners, mantles and chimneys, and the illustrations 





NO. 198 OR S06 NO. 305 NO. 195 OR 804 
which are given show some of the different styles of air hole glass- 
ware to which reference is made in the tables. These tables are 


self-explanatory, but with reference to them it should be stated 





December, 1904] 


that burners numbers 63 and 67 use a very diminutive mantel, and 
that burners numbers 65 and 66 show excellent results when used 
in conjunction with all air hole glassware. 


No. 60 Burner, 
Consumption, Candle 
Mantle. Chimney. Cu. Ft., hour. power. Efficiency. 
ies: Te... x codes 8-inch. Reg........ 4.40 97.00 22.0 
Oy Bo geeks o> Megie, 2%-in. dia., 
8-in. high, 6%-in. 
holes, 1'%-in. from 
bottom........... 6.00 120.00 20 0 
No. 2 Consol Burner. 
PPO GE cticuss NG WOR Sed i Sena 6.10 132.00 21.6 
No, 63 Burner. 
Pee BR os on ins CORA, EM ceca tees 2 30 44.50 19.3 
Wes. Oa i536 CRT OORT. visa + <civie 2.65 46.75 17.6 
Ge. B35 es pel dag, SS Cr PE 52.50 19 8 
No. 67 Burner. 
RENE DS ice |. <. ” Sa aan 2.90 49.50 7.0 
No. 63.. rR PIM dd o.5 3's 6% 2.40 33.00 13.7 
No. 65 Burner 
No. 2, 4%-in Sins Regs... 5... .. 6.60 142.00 21.5 
Were, 63-i8...- No. 198)... is... 6.25 136.00 21.7 
BR0s. By OA... | NOU TOG e686 oe. eee. 7.30 141.00 19 3 
No. 70 Burner 
Pee wx s tes os HN EOO Viv sk  Fehe 3 6.00 108.00 18 0 
PD, BOF Sisk oo see PFE ECPM Nes wkielss a 5.20 72.50 14 0 
No. 66 Burner. 
PMS oss fs EE MOORE cs oo a ove 5.00 61.00 12.2 
No; 3, 4%-in... No. 1968. ........3: 6.40 115.00 17 9 
Pe OG oi vs MN BGM Sees i se 6.50 117.50 18 1 
De DB BUG VO ch INO FOB ce cece. 7.00 138 00 19.7 
No. 2, 4%-in... 8-in. Reg. 5.10 110.00 21 5 
ey BOGE: oO NOM s Sec ee ees. 6.00 107.00 17.9 
Pe, oe ee... OO Opal... ...5 ss 5.40 76.00 14 0 
Lindsay Burner. 
ee OER CRY 5 six can.cs 4.50 52.50 11.6 
No. 66 rae ~ CHOIR.  Gix's boo 5.00 64.50 12.9 
Block Burner. 
GS 552» Kec PRO vos ks Cues 8.30 125.00 15.0 


GREAT PUMPS FOR THE COMSTOCK LODE, 


VERY significant evidence of the re-awakening of mining 
activity along the Comstock Lode in Nevada is shown in 
the awarding of a contract amounting to some $80,000 to 

Chas. C. Moore & Co., Inc., Engineers, for a permanent pumping 
plant which is to drain the group of middle mines to the vertical 
depth of 3000 feet through the Ward Shaft. This contract was 
taken by the concern named for the International Steam Pump 
Company, the latter being specially represented by George 
De Laval, its chief engineer. Leon M. Hall, chief engineer and 
superintendent of the Ward Shaft Association, conducted the 
engineering negotiations in conjuction with the contract for the 
last named organization. 

The Ward Shaft Association, which authorized the awarding of 
the contract, is composed of the Gould & Curry, Savage, Chollar, 
Potosi, Bullion, Alpha Consolidated, Exchequer and Julia Con- 
solidated mining companies, which own and operate the ground 
that is nearly a mile in length along the middle part of the Com- 
stock Lode, and which extends from the southern portion of 
Virginia City to Gold Hill. The northern half of this property 
has already been prospected in places to a depth of nearly 3000 
feet with very considerable returns from the deepest points, while 
large and well mineralized quartz bodies have been discovered in 
the southern portion down to the 2500-foot level. Beyond that 
point, however, the ground could not be explored owing to a great 
inburst of water some twenty years ago which flooded all the 
middle mines up to the 1600, or Sutro Tunnel level. These lower 
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levels have been idle since, but it is now believed to be possible to 
unwater, ventilate and work them safely and economically to a 
depth of 5000 feet or more. 

The contract calls for two first motion electrically driven pumps, 
that is, gearless in that the pump pistons are driven from cranks 
placed direct on the shafts of the motors, each unit of which will 
have a capacity of lifting 1600 gallons of water a minute against a 
pressure of 1500 feet, or from the 3000-foot level up to the level of 
the south lateral branch of the Sutro Tunnel. Each pump is to 
be driven by an 800 horsepower, slow speed, induction motor. 
The $80,000 contract just awarded includes, besides, 600 feet of 
sixteen-inch pnmp column pipe, a traveling crane for the pump 
station, an automatic oiling system, a small air compressor for 
filling the air chambers, a small vacuum for discharging the vapor 
from the suction chamber,. all. the piping and valves of every 
description for completing the installation, and a complete set of 
duplicate parts of the pumps. The contract price also includes 
all freight and insurance charges to Virginia City. The whole 
outfit is to be shipped within nine months from the signing of the 
contract. 


FLAKE GRAPHITE FOR AIR COMPRESSORS. 


“\ERTAIN important conditions are presented in the lubrica- 
( cation of air compressor cylinders, not encountered in the 
case of steam cylinders. Dust and grit drawn into the 
cylinders through the intake frequently set up destructive grind- 
ing. The heat is dry and.tends to carbonize cylinder oils, especi- 
ally compounded oils, clogging the outlet valves and choking the 
discharge pipes. If an oil of too light flash point he used, ex- 
plosive vapors are formed which high frictional heat at some point 
may accidentally ignite. A number of frightful explosions of air 
receivers have been traced to this cause. 

Dixon’s pure flake graphite imparts to cylinders a wonderful 
smoothness and polish, filling in and overlaying all irregularities, 
scratches and the rough grain of the metal, provides a firm, new 
surface, enduring any temperature, reducing frictional resistance 
and wholly ending all groaning, grinding or cutting. If desired, 
the supply of oil may also be greatly reduced. 

The Joseph Dixon Crucible Company has just published the 
eighth edition, revised and enlarged, of ‘‘Graphite asa Lubri- 
cant,’’ discussing in detail the theory of graphite lubrication and 
its practical benefits. Copies will be sent upon request. 


NEW TRADE LITERATURE, 


New bulletins bearing the numbers indicated parenthetically 
have been issued by the Westinghouse Electric and Manufacturing 
Company as follows: Type F compensators for alternating cur- 
circuits (1026), type C polyphase induction motors (1050), motor 
controllers for power, mining and railway service (1086), No. 89 
railway motor (1087, generators for three-wire direct current ser- 
vice (1088), and Westinghouse unit switch system of multiple rail- 
way contro] (1091). 


The Stanley Electric Manufacturing Company’s bulletin No. 141 
on ‘*S.K.C. Polyphase Induction Motors ’’ and No. 142 on ‘‘ Single- 
phase Induction Motors.’’ 


Fort Wayne Electric Works, bulletin No. 1058 on ‘ 
Revolving Field Engine-Driven Field Generators.”’ 


Multiphase 


Allis-Chalmers Company’s thirty-two page brochure on ‘‘ Hy- 
draulic Turbines and Governors of the Escher-Wyss, Francis and 
Allis-Chalmers High Pressure Impulse Types.”’ 


Crocker-Wheeler Company’s pamphlet descriptive of its railway 
generators at the St. Louis Exposition. 

A convenient innovation in the way of a combined discount 
sheet and bulletin has been issued by the General Incandescent 
Arc Light Company, wherein arc and incandescent lamps, switch- 
board panels and miscellaneous devices are listed. 
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THE SINGLE-PHASE INTEGRATING INDUCTION WATT- 
METERS OF THE FORT WAYNE ELECTRIC WORKS. 


HE reliable and unvarying good behavior under extreme 
conditions of operation, the sturdy mechanical construc- 
tion, the compact and symmetrical arrangement of inter- 

nal parts, the ease of attendance and the good appearance of the 
type K integratiug induction wattmeters of the Fort Wayne 
Electric Works for single phase alternating circuits has made it 
a general favorite. This wattmeter weighs but thirteen pounds 
and can be installed in a 
space 63(x8 %x6% inches. 

The specifications under 
which it is built are interest- 
ing: The lower bearing of 
the meter consists of a 
mounted jewel enclosed in a 
special screw which is adjust- 
able vertically. The mount- 
ed jewel rests on a coil 
spring within the jewel 
screw, which is of such 
strength as to support the 
rotating parts flexibly. The 
jewel screw can be raised or. 
lowered and locked in posi- 
tion after the proper adjust- 
ment is made, and the top 
bearing for the shaft consists 
of a brass stud held by a set screw in the bracket which supports 
the registering mechanism. The jewels used are of the highest 
obtainable grade of oriental sapphire stones. The shaft is of a 
special grade of steel and the bearing end is accurately ground to 
a microscopic fiaish. 

The registering mechanism is mounted on a cast ifon bracket 
which is attached to the meter base by two screws and aligned by 
two dowel pins. Absolute alignment of all moving parts is 
assured since the top bearing stud is set in this bracket and the 
lower bearing is mounted in an immovable setting below. 

The integrating train of gears is driven by a worm on the arma- 
ture shaft which meshes with a change gear mounted on the 
bracket back of the dial 
plate. The second element 
of the change gear meshes 
with the first gear in the in- 
tegrating train. 

Since the accuracy of any 
motor meter depends on the 
constancy of its retarding 
force, it is essential that 
great care be used in the 
preparation of the elements 
which produce this retarda- 
tion. In the manufacture of 
permanent magnets for 
these meters, use is made of 
only the most refined meth- 
ods known toart. The case 
of the meter is a single 
aluminum casting ia such form as to produce a neat and sym- 
metrical appearance to conform to the compact and smooth 
design of the rest of the meter. They are absolutely dust proof. 
The felt packing on which the case is seated in the frame on the 
groove in the base is applied by doubling a strip and cementing 
both edges to the bottom of the groove, so that the edge of the 
case impinges directly on a depressed cushion without loosening 
the felt from the base. This is an improvement over the usual 
method employed in which the edges of the case rest on a flat 
strip of felt which easily becomes loosened and useless as a dust 
protector. 





TYPE K FORM SAB WATTMETER 





TYPE K FORM SAB WATTMETER WITH CASE 
REMOVED SIDE VIEW 
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To compensate for static friction an adjustable starting coil is 
connected in the shunt circuit of the meter. This coil is mounted 
on a small laminated iron core orarm. By the proper disposition 
of the end of this arm in relation to the core of the main shunt 
coil, the meter may be adjusted and set by screws for starting 
with the smallest commercial load. This adjustment is very sen- 
sitive and easily made without affecting any of the other adjust- 
ments 

A feature of the wattmeter is its ability to accurately measure 
over loads both inductive and non-inductive in character and to 
carry continually and measure accurately such loads without 
injury. The motor is so constructed 
as to avoid dangerous temperatures 
when operating under such con- 
ditions. High temperature in a meter 
tends to weaken the insulation and 
otherwise shorten its life. 

With fluctuating loads the deter- 
mining element of meter accuracy is 
the ratio of rotative force to rotated 
weight. The same force applied to a 
light and a heavy armature must be 
applied longer to the heavy than to 
the light weight in order to produce 
the same speed in the two armatures. 
This means that a meter having a high 
ratio of rotative force to rotated ‘YPE K FORM SAA WAtOviNa. 
weight will respond more quickly to PARTS REMOVED 
sudden or excessive increases in load 
and therefore will record more completely all passing energy. 
Obtaining a high ratio solely by reducing weight produces an 
armature of weak mechanical construction which when subjected 
to the twisting strain produced by sudden heavy loads or short 
circuits is so distorted as to prevent free movement of the rotat- 
ing element. 

To obtain accurate measurements on inductive loads or loads 
of any power factor by an induction wattmeter it is necessary that 
a go degree displacement exist between the field produced by the 
shunt circuit and the field produced by the series circuit when 
the meter is operating on a unity power factor load. In the type 
K meter this 90 degree displacement is obtained in an excellent 








THE CUP ARMATURE OF THE TYPE K MOTOR 


manner and gives uniformly satisfactory results when operating 
on inductive loads, so that the behavior of the meter is practically 
the same for both inductive and non-inductive loads. 

It is common practice to provide an adjustment for obtaining 
this displacement, which is suitable for but one frequency. The 
adjustment used in these meters is suitable for different frequen- 
cies, making the meter equally valuable on inductive loads at 
various frequencies. 

The variations of frequency on commercial lighting circuits 
caused by poor regulation of speed of generator have no measur- 
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able effect on the accuracy of type K wattmeters. The various 
frequencies in use on different systems of distribution, however, 
call for readjustment. All meters are constructed for use on 
either 60 cycle or 133 cycle circuits. The slight change neces- 
sary to adapt the meter for use on either circuit is very slight and 
consumes but amoment’s time. On the outside of the impedance 
coil in the base of the meter are the ends of two wires which 
when soldered together introduce suitable impedance in the shunt 
circuit to lag the meter for use on 60 cycle circuit. For use on 
125 to 140 cycle circuits these ends are separated to obtain the 
proper impedance for lagging for the high frequency. Type K 
meters have always been made with this double lagging feature 
and have been used in hundreds of installations which were 
originally 140 cycle plants, but which are now operating with 
60 cycle current. The original meters are still in service, having 
been adapted for the 60 cycles by simply changing the one con- 
nection and slightly adjusting for speed when found necessary. 
The wattmeter is accurate under a wide voltage variation above 
or below the normal voltage for which it is designed, and in ad- 
dition the wattmeter is designed to measure accurately the energy 
of a circuit regardless of variations found in wave forms in com- 
mercial service and will not show appreciable error when sub- 
jected to most radical changes in wave form. 


SOME NEW G. I, ELECTRICAL INSTRUMENTS. 


HE G. I. combined alternating and direct current portable 

and small panel voltmeters and ammeters constitutes a 

type of instrument that has been developed to meet the 
demand for a compact, accurate and high grade appliance which 
may be used on either direct or alternating circuits as portable 
instruments, or on small panels as switchboard instruments. The 





VOLTMETER, PORTABLE TYPE AMMETER, PANEL BOARD TYPE 


construction is exceedingly simple and is made especially strong 
so that the instrument will remain accurate under comparatively 
rough usage. 

The moving elements are mounted on highly polished pivots 
suspended in carefully selected high grade jewels, thus reducing 
friction toa minimum. The torque or directive force of the in- 
strument is of very high value, thus enabling the pointer to 
instantly respond to the slightest change in current value. 





A SPECIMEN SCALE OF G. |. PORTABLE AND SMALL PANEL AMMETER 


The damping or dead-beat qualities are such that the pointer 
comes quickly to rest after each change in current. From the 
accompanying specimens it will be seen that the scales are ex- 
tremely satisfactory as to length, legibility and distribution. The 
standard finish is polished aluminum base with cover finished in 
black oxide. 

For switchboard work the instruments are connected in circuit 
by means of studs, which are arranged to extend through the 
panel and serve also as supports for the instruments. When 
desired for portable service, for which the instruments are par- 
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ticularly well adapted, they are provided with binding posts 
mounted on the front of the case, and with this arrangement 
make an exceedingly compact and desirable instrument for 





A SPECIMEN SCALE OF G. |. PORTABLE AND SMALL PANEL VOLTMETER 


general testing purpuses. One considerable advantage is that 
the instruments are so small that they may be carried in the side 
pocket of the coat. 


A SUCCESSFUL YEAR. 

ECEMBER 1, 1904, marks the first anniversary of S. F. 
Alden & Co., who, as manufacturers agents, are engaged 
in the sale of machinery, railway equipment and supplies, 

gas holders, poles, lumber, and various appliances for use in con- 
nection with gas and electric plants. 

Mr. Alden, who for many years has been engaged in construct- 
ing, rebuilding and operating various gas, electric light and rail- 
way properties in different parts of the United States, besides 
being purchasing agent for many such companies, reports that the 
first year’s business has been a very successful one. 

Mr. Alden represents several reliable and substantial manufac- 
turing companies with extremely useful lines possessing superior 
merit, in the selection of which his knowledge of the requirements 
of the various classes of construction has proven very fortunate, as 
shown by the results of the first year’s business. 


IRON AND STEEL INSTITUTE. 

HE Westinghouse Electric and Manufacturing Company on 
Wednesday, November 2nd, entertained at their works the 
members of the Iron and Steel Institute, showing them 

through the various works during the afternoon and tendering to 
them a banquet in the evening. The banquet was given in the 
largest aisle of the works, its length being one-third of a mile. 
The Bremer lamps were strung from the ceiling and Cooper-Hewitt 
lamps suspended from the sides, the latter to make possible the 
taking of photographs. A most unique souvenir was given to each 
person present at the dinner, it being in the form of an induction 
motor and small enough in size to permit of its being carried in 
the pocket. Fully six hundred joined in the festivities. 


A NEW COMPANY ORGANIZED. 


The People’s Natural Gas and Fuel Company, of Kansas City, 
Mo., has been organized to pipe natural gas to Kansas City from 
the Indian Territory, supplying all intermediate cities where fran- 
chises may be had and supplying the two Kansas cities and sur- 
rounding towns in Kansas and Missouri. The company will have 
a capital stock of $36,000,000, The construction of the company’s 
pipe line from the Indian Territory will commence soon. The line 
will be started from Bartlesville. The main pipe lines from Bar- 
tlesville to Kansas City wi:1 be 400 miles in length, while the sys- 
tem, including laterals, will be over 2400 miles long. It is esti- 
mated that the cost of construction will be about $12,000,000, and 
preferred stock to this amount will be issued by the company, 
while common stock will run the capitalization to $36,000,000. 


NEW INCORPORATIONS. 

BAKER City, Or.—The Eagle Valley Railroad Company; capi- 
tal stock, $1,000,000; incorporators, W. L. Vinson, John Water- 
man and T. Basche. 

HEALDSBURG, CAL.—The West Side Telephone Company; capi- 
tal stock, $6000; incorporators, M. V. Frost, A. S. Goddard, John 
McClish, and others. 

PORTLAND, OR.—The Portland Consolidated Railway Company, 
capital stock, $5,000,000; incorporators, A. L. Mills, J. C. Ains- 
worth, and C. A. Dolph. 
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HavrE, Mont.—The Havre Electric Company; capital stock, 
$100,000; incorporators, H. W. Turner, M. Hebgen and J. H. 
Smart, of Butte, Mont. 


PHanix, AR1z,—The Badger Telephone and Telegraph Com- 
pany; capital stock, $1,000,000; imcorporators, Frank M. Fish, 
John K, Fish, and G. W. Whitehead. 


SAN FRANCISCO, CAL.—The Stanislaus Water and Power Com- 
pany: capital stock, $1,000,000; incorporators, C. T. Tulloch, 
R. R. Bigelow, W. E. Cashman, C. E. Heise and A. G. Lane. 


OAKLAND, CAL.--Mount Diablo Light and Power Company; 
capital stock, $50,000; incorporators, J. W. Burge, of Haywards, 
C. A. Jeffery, L. B. Smith, of Oakland, and William Angus, of 
San Leandro. 


PuHanrx, Ar1z.—The Green River Power, Land and Irrigation 
Company, capital stock, $500,000; incorporators, P. W. Barclay, 
George C. Plummer, and others. Object to construct and operate 
electric power plants, canals, etc. 


SAN Francisco, CaL.—The Columbia Electric Company, with 
offices in the Crocker Building; capital stock, $5,000,000; incor- 
porators, S. Sprout, Eugene S. Watson, J. P. O’Brien, and others. 
Object, to establish an electric light plant in Stanislaus County. 


YREKA, CAL,—The Southern Oregon Power Company; capital 
stock, $600,000; incorporators, J. O. Churchill, Yreka; A. J. Ros- 
borough, Oakland, Frank H. Ray, New York; C. R. Ray, Med- 
ford, Or. The object of the company is to furnish electric and 
other power. 


PINE Crtvy, Wasu.—The Interstate Telegraph and Telephone 
Company; capital stock, $5000; incorporators, J. J. Stephens, 
Thornton; N. Howard, Sunset, and T. A, Swain, Pine City. The 
latter is secretary and general manager. Lines will be built 
throughout the Pine City, Sunset and Thornton districts. 


UKiaH, CaL.—The Ukiah Redwood Lumber Company; capital 
stock, $50,000; incorporators, C. A, McComber, S. C. Golden, and 
others. A clause in the charter grants the company the privilege 
to establish an electric light plant, but C. A. McComber, presi- 
dent of the company, states that the plant has not been definitely 
decided upon. 


SPOKANE, WAsH.—The Spokane and Columbia River Railroad 
Company; capital stock, $2,500,000; incorporators, Colonel J. M. 
Fish, Kettle Falls, president; Charles H. Merriam, Spokane, secre- 
tary and treasurer; Charles T. Uhlman, Spokane, manager. The 
company proposes to build electric and steam lines throughout 
eastern Washington. 


SEATTLE, WASH. —The Puget Sound Light and Heat Company; 
capital stock, $1,500,000; incorporators, A. Hamilton, H. V. 
Berry, A. Zurich, and others. The object is to take over the 
electric light, gas, steam, heat and hot water franchises of the 
Diamond Ice Company. The new company will extend these 
systems throughou. Seattle. 


San Dieco, CaL.—The Oceanside Electric and Gas Company; 
capital stock, $25,000; incorporators, E. V. Griffes, C. J. Walker, 
P. E. Hatch, and others, of Long Beach, and M. J. Shaul, of 
Oceanside. The company has been formed for the purpose of 
supplying the city with light and power. A permanent organiza- 
tion was effected November 15th, E. V. Griffes, 120 Daisy Avenue, 
is general manager. 


Fortuna, Cat.—The Fortuna Lighting Company; capital stock, 
$60,000; incorporators, L. H. Hancock, W. L. Hancock, Denver 
Sevier, and others. The purpose of the company is to distribute 
electric light, power and gas. The new company succeeds to the 
plans of the Humboldt Milling Company and also the fraachise 
of the latter company for the extension of electric light and 
power lines into the adjacent townships. 


GUERNEVILLE, CAL.—The Guerneville Light Company; capital 
stock, $25,000: incorporators, W. P. Turner, 0. O, Cobb, W. A. 
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Turner, and others. The object is to construct and maintain a 
lighting plant, water works, etc., in Guerneville. An acetylene 
plant was established a year ago by W. P. Turner and several 
thousand feet of main laid. The company has been incorporated 
to extend the present plant. W. P. Turner is president. 


TRANSMISSION. 


CAMDEN, B. C.—B. E. Drew has completed plans for installing 
an electric light system is this city. 


SPARKS, NEv.—The Southern Pacific Company is arranging to 
furnish all its buildings at Sparks, Nev., with electric lights. 


MARTINEZ, ARIZ.—The Mountain Home Sanatorium Company, 
of Wickenham, Ariz., intends to install an electric light plant. 


GOLDENDALE, WASH.—A Mr. Robinscn, of Portland, Or., con- 
templates installing an electric light plant at Goldendale, Wash. 


Fortuna, CaAL.—The Humboldt Lumber Company is to install 
a new electric plant at Korbel, Cal., which will have 600 lights 
capacity. 


St. MARrEs, IpAno.—The Trustees have granted William 
McCarter a franchise to establish an electric light plant at 
St. Maries. 


Azusa, CAL.—The Azusa Electric Lighting and Power Com- 
pany has sold its lighting plant to the city of Azusa, Cal., for 
$2300. 


OXNARD, CAL.—The Oxnard Light and Power Company is pre- 
paring to erect a lighting plant. The equipment has been con- 
tracted for. 


GRASS VALLEY, CaL.—An electric power plant is to be installed 
on the property of the New York-Grass Valley Mining Company 
at Grass Valley, Cal. 


StrockTon, UTaAu.—An electric lighting plant is to be installed 
at the property of the Stockton Mining Company to be used in 
lighting the mine and mill. 


SALT LAKE, UTAH.—The Tintic Mining and Development Com- 
pany is to equip its Yampa group of mines at Bingham, Utah, 
with an electric locomotive. 


BELLINGHAM, WASH.—It is reported that the building of a 
large electric plant on the Naches River, about eleven miles from 
Bellingham, is being considered. 


MopEsTo, CaL.—A representative of the Stanislans Milling and 
Power Company was in Ceres recently to investigate the advis- 
ability of extending its lines to that place. 


Borsk, IpAHO—The Barber Lumber Company is constructing 
a dam and will build a power house on the Boise River, near 
Boise, Idaho. Bids for electrical equipment will be asked for 
soon, 


SUNNYSIDE, WAsH.—O. C. Irwin, of Portland, Or., has been in 
Sunnyside, Wash., recently interviewing the leading men of the 
valley with reference to putting in a complete electric plant at 
Sunnyside. 


EurEKA, Ca.—The electric light plant at Arcata has been 
purchased by A. H. Cheney. It is stated that after the formal 
transfer is completed work on enlarging the plant and improve- 
ments will immediately commence. 


OAKLAND, Cal.—The E. B. and A. L. Stone Company has pur- 
chased the old Thompson quarry, near Cordelia, in Solano County, 
and will install electrical machinery to be run by power from the 
Bay Counties Power Company. 


BAKER City, Or.—C. R. Aldrin announces that arrangements 
have been completed for the construction of an electric power 
plant at Greenhorn City, Or. The Wagner-Bullock Company, of 
San Francisco, will build the plant. 
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OKONITE TAPE : MANSON TAPE 
CANDEE WEATHER=-PROOF WIRE 
CANDEE (PATENTED) POTHEADS 


Portable Direct Current Voltmeters and Am- 
meters, but are much larger and the working 
parts are inclosed in a neatly designed dust-proof 


cast iron case which effectually shields the in- 





strument from disturbing influences of externa 


magnetic fields. 


Weston Electrical Instrument Co. 
THE OKONITE COMPANY, Ltd., Waverly Park, NEWARK, N. J., U. S. A. 


New York Office: 74 Cortlandt Street 
gg ne * Cheever } Managers 253 Broadway 2 : 7 0 ae 7 , 
Geo TM Gindeskt Geninttebeedions BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss 
Ww. ‘sddins, Goectens — : NEW YORK LONDON: Elliott Bros., Century Works, Lewisham 
cox : PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges 





Constant Meese, President F. Gottfried, Vice-President 
Walter N. Kelly, Secretary 


VULCAN 


ICE 


MACHINES 





Plate Process Ice-Making Plants 


aaer - —_ —_ 
ETAL rics 
“F For Making Clear Ice With Electric Power 


N° 16710179 FREMONT STREET 
TELEPHONE §=EXCHANGE 487 


iene anil VULCAN IRON WORKS 
ano ALL PERTAINING THERETO SAN FRANCISCO. pi -AN EC 
AGENTS FOR LINK BELT MACHINERY CO. CHICAGO. 505 llission Street SAN FRANCISCO 


General Electric Company’s 


Electric Hoists 








General Electric 5-Horsepower, 220-Volt, Motor Driving 
a Denver Engineering Works Company’s Hoist 


General Office: Schenectady, N. Y. 


San Francisco Office, Crossley Building. Denver Office, Kittredge Building. Salt Lake City Office, 25 East First South Street. 
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Some Inside Facts Concerning 


Northern Electrical Apparatus 


NE of the many very superior features of construction of Northern Apparatus is 
the method of mounting the coils of the pole pieces in the Ring Type fields. 


The shunt and series coils are form wound and are secured in place on the 
pole piece defore it is attached to the field frame. The complete assembling of the 
poles in this manner upon the workman’s bench permits a greater nicety and accuracy 


of finish and workmanship. 


When com- 


pleted the pole pieces are securely and 
solidly locked in position in the frame. 


As generally constructed, 


pieces are cast into the frame 
or are finished with a pole 
shoe attached after the coils 
are put on, so that when 
necessary to remove the coils 
for inspection or repair it is 
necessary to take down the 
bearings and remove the 
armature and brush holders 
before the pole shoe can be 
detached and the poles taken 


Northern Stee) Pole Piece 
and Coil 


All built and assembled 
complete on workman’s 
bench and _ afterward 
securely locked in place in 
= ld frame. This method 

2ares perfect. work. 


507 Pioneer Building, Seattle, Wash. 


the pole 


Northern Field, Ring Type 


Showing seat in which poles and field coils are locked after assembling 


Detail of Northern Portable 
Pole Piece 


Showing method of mounting 
complete field coil on pole—the 
shoe is of special metal—made to 
suit the needs of cases involved. 


out. All this involves great 
risk of damage to the com- 
mutator and armature, and 


a disturbance of the brush 
arrangeinent, besides a seri- 
ous loss of time in reas- 
sembling—an important sav- 
ing on large machines. 

The pole pieces and coils 
on all large Ring Type Nor- 
thern Apparatus can be 
quickly removed entire 
without disturbing the arm- 
ature and any other parts of 
the machine. In case repairs 
to the armature are ever 
found necessary 1/ need not 
be removed as is the case 
with other makes, our arm- 


ature being easily accessible by simply unlocking and sliding out one or more of the pole 
pieces which will give abundant working room, and without disturbing the bearings, field 


frame or brush holders. 


——————_YD ENGINEERS—MANUFACTURERS @@&Q 


MADISON, WIS., U.S.A. 
PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
521 Douglas Building, Los Angeles, Cal. 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


Electrical Machiney 


in a wide variety of sizes and outputs 


Marine Sets 


that are efficient, compact and reliable, for use on 


shipboard or in isolated plants 


Fremont and Howard Streets 





THE ‘Chloride Accumulator’ 


On the PACIFIC COAST 


a | 2h 5 aa 


1148 | __ 


oe ee ee | ! Nine Edison Lighting 


Seventeen Railway, 


Kilowatt-Hours of and Power Station 


Chloride Accumulators and Seventeen 
Installed in the Isolated Lighting 
and Power Plants 
INSTALLED 
ON THE 


PACIFIC COAST 


United States 
and 


Canada 








BATTERY ROOM OF THE SEATTLE GAS AND ELECTRIC COMPANY, SEATTLE, WASH. 


| NEW YORK, 
CHICAGO, BOSTON, 


San Francisco Office STORAGE B CLEVELAND, 
A ST. LOUIS, 
RIALTO BUILDING e BALTIMORE 


CANADIAN GENERAL 


Philadelphia Pa, ELECTRIC COMPANY, 
> 


TORONTO 
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A MODERN BUILDING A COMPLETE STOCK A PERFECT ORGANIZATION 
A TRIAL ORDER WILL CONVINCE YOU 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Nevada, Western Arizona, Oregon and Washington, and 
carrying a full stock for prompt shipment of the following standards: 


Western Electric Arc Lamps Western Electric Dynamos and Motors Western Electric Overhead Ry. Material 
Western Electric Direct Current Fans Western Electric Circuit Breakers Western Electric Blower Equipment 


Sunbeam Incandescent Lamps Hart & Cutter Switches Cc. E. W. High Tension Switches 
Habirshaw Rubber Covered Wire Stombaugh Guy Anchors Thomas High Tension Insulators 
O, K. Weatherproof Wire Holophane Glassware Edward's Material 

American Transformers Clayton & Lambert Blow Torches Ross Annunciators 

Emerson Alternating Current Fans Scheeffeer Wattmeters Dickey-Sutton Carbons 

Brookfield Glass Insulators Emerson Fans and Power Motors United Electric Heating Irons 

*‘ Electrose ’’ Street Railway Materials Perkins Knife and Snap Switches Electroduct Conduit and Bossert Boxes 
Fletcher Line Materials Bryant Sockets, Cut-Outs, etc. Protectus Insulating Paints 
McCandless Miniature Lamps Hill Knife Switches and Tablet Boards R. Thomas & Sons Porcelain Goods 
Weston and Whitney Instruments Lacey Controllers Dale Specialties 

Circular Loom D. & W. Non-Arcing Fuses McBeth Blasting Material 
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CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


Western Electric Company 


Railway Generators 


An L-32, 600-Kilowatt, 200-Voit, 80 Revolutions Per Minute, Special Booster for 
St. Louis Transit Company, St. Louis, Mo. To Be Direct Driven by 
Corliss Engine. Height Over All 16 Feet 6 Inches 


Small Frame, L-3, 40-Kilowatt, 125-Volt, 290 Revolutions Per Minute, Machine in the Foreground 


Small Motors and Generators Carried in Stock at San Francisco 


Write for Bulletins 2003, 2005 and 3010 


Prompt Shipments from Factory of Large Machines 
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CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


Western Electric Company 


Series Enclosed Alternating Arc Light System 


Write for Bulletin No. 7015 and List of Installations 
Carried in Stock at San Francisco 


Automatic Current Regulator 
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CALIFORNIA 
ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO 


Pacific Coast Agents 


Western Electric Company 


Complete Stock of All Styles of 


Arc Lamps 


Garried in Stock at San Francisco 


Write for Bulletin No. 7008 
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Why not get the Best? There is only one Best. 


RUBEROID ROOFING 


For Twelve Years the Standard Roofing of the World 
_ One Year’s Orders by the United States Government Exceeded 


1,500,000 SQUARE FEET 


Can you afford to buy an inferior article or an imitation? 





On Factories, Foundries, Power Houses, Substations, Etc., the Record of 


Ruberoid Stands Unequaled 


We are Sole Pacific Coast Agents. Write to us for samples and full particulars. 


BONESTELL, RICHARDSON & CO. 


401-403 Sansome Street San Francisco, Cal. 


G. I. SERIES ALTERNATING 


Enclosed Arc Lighting System 


Installed Complete with 
SWITCHBOARDS, TRANSFORMERS, REGULATORS AND LAMPS 
Simplicity of Parts 
Constant Current Regulation 
High Power Factor at Varying Loads 
Ease of Installation and Maintenance 


ARE A FEW POINTS THAT MAKE THE “G. 1.” A. C. SYSTEM THE MOST POPULAR 


General Incandescent Arc Light Co. 


NEW YORK SAN FRANCISCO 
529 West Thirty-Fourth Street No. 333 Crossley Building 
And All Large Cities 
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Malthoid Roofing is the best roofing for low cost work made in this State 
or any other. 

The fact of the matter is, that the best ready to lay roofings for all purposes 
are made in California because the very best materials for roofings are produced 
here. 

For twenty years we have been making ready to lay roofings, and our 
constant experience and concentrated study have enabled us to produce a 
roofing that cannot be excelled by any one under any conditions. 

Malthoid Roofing is especially adapted for roofing sheds, wharves, barns, 
factories, depots, mine buildings, electric plants, etc. 

Malthoid Roofing comes in rolls, can be laid by any one without 
previous experience or technical skill. 

With each roll is furnished sufficient nails, paint, cement and instructions 
for handling in a practical manner the roofing are contained within the roll. 

Malthoid Roofing today has the largest sale of any roofing of its kind on 
the Coast. 

We would be glad to send you booklets, circulars and complete informa- 


tion regarding this superior roofing. 


The Parathne Paint Co. 


SAN FRANCISCO LOS ANGELES PORTLAND SEATTLE DENVER 
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Good Catalog Work 


Photographs carefully retouched, half-tones 
understandingly made and printing artistically 
done—these are the elements of a good catalog. 
We are makers of the best in each of these 


branches. 


Telephone Main 392. 


BARNHART AND SWASEY 


Management of Advertising 
107 New Montgomery St, San Francisco 











THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Nernst Lamps 


For Indoor or Outdoor Lighting 


Save one-half current consumption and maintenance over 
incandescent lamps 





Send for catalogue of the new forty-four-watt, twenty-five- 
candlepower lamp 





Single Glower Nernst Lamps 


i 


Pittsburg Transformers 
Stromberg-Carlson 
Telephones 


Christensen Motor=-Driven 
Air Compressors 


**Ceco”’ 


(National Electric Company) 





Direct Current Motors and Generators, Alternating 
Current Generators, Rotary and High Tension a 
Transformers re - 


250-Kilowatt, Three-phase, Alternator 


Electrical Supplies of Every Description 


KILBOURNE & CLARK COMPANY 


Sales Managers 
815-817 Second Avenue, Seattle, Wash. 519 Mission Street, San Francisco, Cal. 
Telephone Davis 43 
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The Sprague-fieneral Electric System 





Multiple Unit Control 


Electric Trains 


Has been adopted exclusively by the New York Underground Railway (Interborough Rapid 


Transit Company), after exhaustive and impartial tests, on account of its 


1. Safety to passengers and employees. 2. Reliability of service. 


3, Comfort to passengers. 
5. Low cost of maintenance. 


4, Economy of power. 
6. Simplicity. 


The following electric railway companies are operating or have ordered this system of control: 


Manhattan Railway Co., New York City. 

Aurora, Elgin and Chicago Railway, Chicago, Ill. 

Houghton County Railway Co, Houghton, Mass. 

Boston and Maine Railway Co. (Concord and Manchester Div.) 


Chicago, Burlington and Quincy Railway (Deadwood and L. C. 


Div.) 
Canton and Ackron Railway, Canton, Ohio. 


Columbus, Buckeye Lake and Newark Railway, Columbus, Ohio. 


Columbus, London and Springfield Railway, Columbus, Ohio. 
Columbus, Delaware and Marion Railway, Columbus, Ohio. 
Detroit and Chicago Railway, Detroit, Mich. 

Denver and Northwestern Railway, Denver, Colo. 
International Railway, Buffalo, N. Y. 

Central London Railway, London, England. 

Great Northern and City Railway, London, England. 
Chemin de Fer de L’Ouest, France. 

Mediterranean Railway Co. (Gallarate Div.) 

Lake Shore Electric Co., Toledo, Ohio. 

Northwestern Elevated Railway, Chicago, III. 

Seattle and Tacoma Interurban Railway, Seattle, Wash. 


Fonda, Johnstown and Gloversville Railway, Gloversville, N. Y. 





Schenectady Railway Co., Schenectady, N. Y. 

Athens and Pirzeus Railway, Greece. 

Prussian Government Railway (Anhalt Suburban Div.) 
Interborough Rapid Transit Co., New York, N. Y. 
Boston and Worcester Electric Railway, Worcester, Mass. 
Milwaukee Electric Railway Co., Milwaukee, Wis. 
Baltimore and Ohio Railroad Co., Baltimore, Md. 
South Side Elevated Railway Co., Chicago, III. 

Boston Elevated Co., Boston, Mass. 

Wilkesbarre and Hazelton Railway, Wilkesbarre, Pa. 
Northeastern Railway, England. 

Chemin de Fer de Paris-Orleans, Paris. 

Kobu Railway, Kobu, Japan. 

Brooklyn Rapid Transit Co., Brooklyn, N. Y. 

New Albany Railway, Indiana, 

Dayton, Lebanon and Cincinnati Railway, Dayton, Ohio. 
Indianapolis and Northwestern Railway, Indiana. 
Oakland Transit (Consolidated), Oakland, Cal. 
Rochester and Eastern Railway, Rochester, N. Y. 
North Shore Railway, Sausalito, Cal. 

Underground Electric Railways Co., London, England. 


This makes a total of forty-eight roads with 2434 equipments up to September 1, 1903 


The General Electric Company 
General: Office: Schenectady, N. Y. 


Denver Office: Kittredge Building 


SALES OFFICES IN ALL, LARGE CITIES 








San Francisco Office: Crossley Building 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. ° 


I. T. E. CIRCUIT BREAKERS _C. S. FLUSH SWITCHES “W 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 





COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 44-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 


An i . Any P i Double Break. 
THE ERICKSON CONDUIT INSULATORS eo ae ie Picts _ 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, es sa CLAY TUBES, KNOBS, 
KNOBS, CLEATS, ETC. j= meee §6€6CLEATS, ETO tl 


FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 
658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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The Scenic Way East 


is made best by 


fine service and 
comfortable berths 


“California Limited” 


and by the dustless 
roadbed, easy riding 
track and fast time 


SANTA FE 
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E. H. BENJAMIN 


Mining Engineer 
Engineer 


Cc. L. CORY 


Electrical and Mechanical 





WYATT H, ALLEN A. M. HUNT WYNN MEREDITH 
Electrical Engineer as ane Hydraulic Electrical Engineer 
ngineer 


ENGINEERING OFFICES 


Telephone Main 1870 
Expert Examination. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 


Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO CAL, 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, MALN 089 





DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 


Safe Deposit Building, Room 608, San Francisco. 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bldg. 
San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 "Phone James 1846 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 





Expert Examination, Advisory Reports, Supervision, 


Special Machinery Designed. 
Spanish Spoken. 
2538 Dwight Way BERKELEY, CAL. 


C. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 


Address communications to 


204 Eddy Street - <= =San Francisco, Cal. 
’Phone Larkin 2982 


Surveys for Proposed Hydro-Electric Power Plants a 
Ity. 


G. F. WAKEFIELD 


Surveyor and Engineer 


Room 22, Porter Building, San Jose, California. 


Surveys for ‘‘ Right of Way" applications over U. S. 
Government forest and other reserves. 





Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


Importing and 
Manufacturing 
Printer, Lithographer and Bookbinder 


306 California Street, 
Telephone Main 614 








Stationer San Francisco, 31-33 New Montgomery St. 


San Francisco, Cal. 


: Cable Address ‘‘Edben’’ 


331 Pine Street 
Advisory Reports. 


P. A. REGER 


Dealer in all kinds of 


Construction Supervision. 
—SCHOOL OF— 


PRACTICAL ENGINEERING 


(SLEcTRICAL, CivIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


FOR SALE—A BARGAIN 


Twenty-two second hand compound internally 
fired boilers in good order, 150 horsepower each, 
seventy-eight inches in diameter by twenty-one feet 
six inches long; no brick work required; now oats 
replaced by larger boilers of the same type; insure 
by the Hartford Boiler Company, using ninety-five 
pounds steam. With slight expense can be con- 
verted into oil tanks or crystallizers. Write orcallon 

WESTERN SUGAR REFINING COMPANY, 
Potrero, San Francisco, Cal. 


Metals, Electrical Appliances, Acids and 


General Merchandise 


850 Division Street San Francisco, Cal. 


Bet. Seventeenth and Eighteenth, Folsom and Harrison 


Telephone White 661 


SURPRISE 


PRIZES 


GIVEN AWAY 


to get the people to talk about Bixler’s 
Physical Training in Penmanship, the 
best method of instruction in the world— 
saves 90 per cent of time, etc. 

Merit Prizes, Surprise Prizes, Prize Prizes, 
Sur Prizes, Big Prizes, Little Prizes, Con- 
tingent Prizes, and other Prizes for little 
folks and big folks. Send 1o cents for 
Business Penman, 12 writing mottoes, 
sample rapid writing, skilled bird flourish, 
and full particulars. (One Surprise Prize 
will be included, worth from 10 cents to §r1, 
and a $10 Prize Prize goes with each rooth 
10 cent order—conditional.) 


PROF. G. BIXLER 


97 Ogden Avenue Chicago, Ill. 


Submit Your Specifications for 


Bolts of All Descriptions, Lag 
Screws, Cross-Arm Braces 
Metal Insulator Pins 
and Pole Steps 


to the 
Benicia Agricultural. Works 


City Office: 2 Pine Street, San Francisco, Cal. 
Factory: Benicia, Cal. 


Prompt Delivery Best Quality Right Prices 


WANTED 


The following numbers of ‘‘The Journal 
pemenr tD—— of Electricity, Power and Gas’’: 


and Building 


Transformers and Field 
Coils of All Types 
Rewound 


1895—August 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


1896—April, July, August 
1897— April 
1900—May 


1901—January, February, May, 


July 
Near Third San Francisco 
PHONE MAIN 998 


Stanley A. ¢. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 


1902—January, February 


Six months subscription of ‘‘The Journal 
of Electricity, Power and Gas’’ will be given 
for any of the above numbers when for- 
warded to The Journal of Electricity Pub- 
lishing Company, 532 Rialto Building, San 
Francisco, Cal. 


SEATTLE, WASH., Pioneer Building 
NEw YORK: Los ANGELES: 
146 Broadway. 511 Douglas Building. 


. 
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KNIGHT’S 
mS) WATER.... 
eng) WHEEL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard | 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
: trical power can be furnished with or 
aati el without governors. Highest regulation 

” guaranteed. 




















Address all communications to 


| KNIGHT & CO. 
= | | = \3 = (— = ts for deseriptive catalogue, Sutter Creek, Cal. 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 
MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 
; Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


STEEL PLATE WORK 


of every description 
WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 





FOR 
| | ™ POWER TRANSMISSION LINES 
, WATER WORKS 
BUILT ANYWHERE a 


IRRIGATION SYSTEMS 


LACY MFG. CO. LOS ANGELES, CAL. 
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In Deciding the Conduit for Your 


Use There Are Nine Essentials 
to Consider 


First—It should be electrolysis-proof. 
Second—lIt should be non-corrosive and proof against any form of deterioration or decay. 
Third—Its insulating qualities should be high as possible. 

Fourth—The conduit itself should be dry and moisture proof. The joints should be water- 
tight and air-tight, so that gas or water cannot penetrate. 

Fifth—The joints should be self-aligning and insure a permanently fixed alignment. 

Sixth—-All injuries to covering of cables by drawing in and out of subway should be 
entirely provided against by using a duct which has a round hole with a smooth and strictly 
non-abrasive inner surface. 

Seventh—lIt should be light in weight to facilitate cheapness in freighting, handling and 
laying. 

EKighth—It should be strong and tough for proper protection of cables and to avoid loss 
from breakage in shipping and handling. 

Ninth—It should be made in long sections or units to reduce the number of 
joints, thus facilitating rapid and cheap laying. 

The Bituminized Fiber Conduit (patented) made 
by the American Conduit Company has all of these 
qualities and to a degree which justifies the claim of 
superiority over any other conduit on the market. 


AMERICAN CONDUIT COMPANY 


OFFICES 
170 Broadway, New York, 822 Manhattan Building, Chicago 
336 Macy Street, Los Angeles 





Stock Carried for Quick Local Delivery by 


CENTURY ELECTRIC CO. 


SAN FRANCISCO, CAL. 
Agents for Northern California and Nevada FACTORIES 
PHILADELPHIA 


al , CHICAGO 
e 
a LOS ANGELES 





Made in 7-foot lengths. 1% to 10 inchesfinside 
diameter 





Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 





DO YOU USE 


BLUE PRINT PAPERS? 


HYPERION SATIN AND HYPERION PARCHMENT 
Give Dark Blues, Clear Whites, Keep Well and Are Guaranteed 


Rapid Print Papers in Moisture Proof Tubes 
If interested write Section BP EUGENE DIETZGEN COMPANY 
14 First Street, San Francisco, Cal. 





. 
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Electric, Railway and 
Manufacturers Supply Co. 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


REPRESENTING 


THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 


CHICAGO MICA COMPANY 
Mica, Micabond, Varnish Cloths 


ERICSSON TELEPHONE COMPANY 
Telephones 


TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 
PATENTED 

t. 28, 1897 
7 7, 1898 
May 29, 1900 

Other patents now 

nding. 


Adopted by 
STANDARD 
ELectTRIC Co. 
or CALIFORNIA 


Bay COUNTIES 
POWER Co. 
VALLEY COUNTIES 
POWER Co. 
GUANAJUATO 
POWER Co. 
WASHINGTON 
WATER POWER Co. 


AMERICAN RIVER 
Evectric Co. 


On Longest Power Transmission Lines in the World 


goo,o00 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volts 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 


69-75 New Montgomery Street, San Francisco. 


Douglas Building, Los Angeles. 


Pioneer Building, Seattle, Wash. 


PACIFIC TOOL AND SUPPLY CO. 


DEALERS IN 


High Grade Machine Tools 
and Shop Supplies 


Fine Tools and Material for 
Workers in Metal 


101-111 FIRST STREET 


Southeast Corner Mission San Francisco, Cal. 


Telephone Private Exchange 177 


No Battery Is Superior to 


This One 


MANUPACTURED BY 


West Coast Manufacturing Co. 
315 Commercial Street San Francisco, Cal. 
Telephone Black 5566 








. 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


BUSINESS firm, like a business man, is known by his 
works. Along this line of reasoning there is no estab- 
lishment west of Chicago which is in a position to show 

so extensive and such uniformly high-class steam engineering as 
that installed by us. 

To give a complete list of our installations would be impossible 
in this space, but among the plants which we have furnished and 
installed lately in San Francisco may be mentioned the Inde 
pendent Electric Light and Power Company, The Rialto Office 
Building, The United Railroads Company, A. Schilling & Co., 
The Merchants Ice and Cold Storage Company and the San 
Francisco Dry Dock Company. 


In the southern part of the State are the plants of the Angelus 
Hotel, Conservative Life Building, the Pacific Electric Railway 
and the Pacific Light and Power Company, all of Los Angeles. 
The Chase Nursery Company, Ethanac, and also at Corona, and 
in Arizona, the Phoenix Light and Power Company, Consoli- 
dated Canal Company, Phoenix Railway Company and the 
Douglas Improvement Company. We are prepared to make 
plans and estimates, or undertake the installation of any class of 
motive power work in all its branches, electric railway or lighting 
plants, mining and milling machinery, etc. 


Chas. C. Moore & Co., Engineers 


Main Office 


63 First Street, San Francisco, Cal. 


Branches 


SEATTLE NEW YORK SALT LAKE CITY 
218 Second Avenue, So 1303 Havemeyer Building 512 Scott-Strevell Building 
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We are Pacific Coast Agents for the HOLTHOFF MACHINERY COM- 
PANY, Cudahy, Wis. 








Having had an extensive experience in designing, roasting, smelting, convert- 
ing and mining plants of various capacities for different ores, and possessing 
a practical knowledge of the requirements of each individual appliance entering 
into the construction of such plants, we can furnish complete equipment that 
will produce the best results and at the same time be economical in operation. 





Chas. C. Moore & Co., Engineers 


Main Office 


63 First Street, San Francisco, Cal. 


Branches 


LOS ANGELES SEATTLE NEW YORK SALT LAKE CITY 
325 Teust Building 218 Second Avenue, So 1303 Havemeyer Building 512 Scott-Strevell Building 
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Our Installations. 


‘*The execution of an entire contract, from start to fin- 
ish, under one management, insures the best results.’’ 


RIALTO BUILDING 
SAN FRANCISCO, CAL. 


This is one of the finest of the modern office buildings in San Francisco, located at New 
Montgomery and Mission Streets. 

Practical results show the cost of operation for producing electrical current for light and 
elevators and heat required for the building is much less than rates that could be obtained 
from any of the power furnishing companics. In fact, the cost of power production in 
this plant has been a matter of considerable surprise to those who do not realize the ad- 
vantage of high-grade apparatus selected with a special view to suit the special conditions. 

Interested parties whocontemplate work of this kind would do well to investigate the 
performance of this plant. It consists in part of the following. 

; Boilers—Two Babcock & Wilcox cross drum boilers arranged with special oil-burning 
urnaces. 

Engines—Two tandem compound horizontal non-condensing self-oiling Ideal engines, 
arranged with extensive sub-base for direct current to seventy-five-kilowatt generators. 

Heaters—Goubert vertical-feed water heater. 

Separators—Two Stratton steam separators. 

Feed pumps—Two Snow duplex boiler feed pumps. 

Pressure regulators—Two Class E Leslie pressure regulat rs. 

Fuel oil system—Double pumping outfit complete, with pumps, heater, regulator, air 
chambers, burners and connections. 

Grease extractor—Peerless grease extractor. 

Valves and flanges—Chapman valves and Chapman flanges used throughout. 

Piping-—-All oil, steam, exhaust and feed water piping necessary for operation of plant. 

Miscellaneous—Various steam auxiliaries and appliances. 


PACIFIC ELECTRIC RAILWAY COMPANY 
LOS ANGELES, CAL. 


This company is a combination of the principal street railways of Los Angeles. 

The illustration shows a plant of about 7ooo horsepower. Further contracts of 5000 
horsepower additional have been let at this writing. 

The steam power equipment consists briefly of the following: 

Boilers—Babcock & Wilcox boilers of forged steel construction. 

Engines—Five McIntosh & Seymour cross-compound condensing engines, each engine 
arranged for direct connection to one 1500-kilowatt fifty-cycle alternator. Engimes espe- 
cially equipped providing for parallel operation of alternators. Engines have high-press- 
ure cylinders, twenty-eight inches; low-pressure cylinders, fifty-eight inches; stroke, forty- 
eight inches; revolutions per minute, 120. 

McIntosh & Seymour engine of same type, arranged for direct connection to 1050 kilo- 
watt direct-current generators, size 25 and 52 by 42; 120 revolutions per minute. 

Condensers—Separate Wheeler Admiralty surface condensers furnished for all engine 
units. 

Air pumps—All air pumps are Edwards vertical triplex single-acting suction valveless 
electrically driven. 

Circulating pump3— Wheeler centrifugal. 

Feed pumps— Deane vertical, electrically driven. 

Expansion joints—Pearson's patent balanced joints. 

Valves—Chapman valves and flanges used throughout. 

Engine stops— Monarch engine stops and speed limit. 

Miscellaneous—Many other special steam appliances and auxiliaries. 


NORTH SHORE RAILROAD 


SAN FRANCISCO, CAL. 

This plant consists of the following: 

Boilers—Three Babcock & Wilcox boilers. 

Engines—Horizontal tandem compound condensing McIntosh & Seymour engine, 
ve fur direct current to 400-kilowatt railway generators. Horizontal tandem com- 
pound condensing McIntosh & Seymour engine, 900 kilowatts, arranged for rope drive, 
as above explained. 

Condensing apparatus—Wheeler Admiralty surface condenser with combined air and 
circulating pumps. for large McIntosh & Seymour engine. Wheeler Admiralty surface con- 
denser, with combined air and circulating pump, for smaller McIntosh & Seymour engine. 

Heater—Vertical Goubert auxiliary feed water heater. 

Feed pum ps—Two Snow duplex feed pumps. 

Steam separators—Vertical steam separators for each of the above engines. 

Relief valves—Necessary horizontal Blake automatic atmospheric exhaust relief valves 

Fuel oil system—Complete equipment of pumps, heater, regulators, air chamber, burn- 
ers and connections for oil burning. 

Valves—Chapman valves and Chapman flanges throughout. 

Miscellaneous—Pipes and fittings and various steam auxiliaries, appliances, etc 


UNITED RAILROADS OF SAN FRANCISCO 
NORTH BEACH POWER HOUSE 


The boiler room equipment is thoroughly up-to-date, and the plant in general pos- 
se3ses many novel features, the induced draught system being particularly worthy of note 
as it is the largest that has been installed to date on the Pacific Coast. The fan wheels 
are sixteen feet in diameter, the outside housings about thirty feet 

The equipment furnished by us was, in part, as follows: 

Boilers—Four batteries 9f Babcock & Wilcox boilers, of forged steel construction, each 
battery consisting of six drums of twenty-four forty-two-inch drums in all. 

Economizers—A plant of Green’s Economizers of suitable size for the boiler plant 

Induced draught—Duplex induced draught outfit, capable of easily handling maximum 
overloads of boilers under atmospheric conditions. 

Oil burning system—Complete equipment of pumps, heaters, regulators, burneis and 
connections for the work required. 

Miscellaneous—Various auxilaries and steam devices needed for complete installation 


Chas. C. Moore & Co., Engineers 


Main Office 


63 First Street, San Francisco, Cal. 


Branches 


LOS ANGELES SEATTLE NEW YORK SALT LAKE CITY 
321 Trust Building 218 Second Avenue, So 1303 Havemeyer Building 512 Scott-Strevell Building 
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Chas. C. Moore & Co’s Crude Oil System 
for Gas Engines 


System “A” Permits 


Of the use of Coalinga Crude 
Oil and heavy distillates. 


Of continuous operation, there 
being no necessity for shut- 
downs for cleaning. 


Of working the oil down to a 
residue. 


st 


We guarantee to take the residual 
liquid products thrown out as waste 
by all other systems, amounting gen- 
erally to about 20 per cent. by volume 
and considerably more by weight, and 
work all gas out, leaving nothing but 
dry scrapings. 

Nore.—We control the retort tem- 
perature within close limits automat- 
ically. 

We feed the oil by means of auto- 
matic devices. 

Consequently less requirement for 
constant and skilled attendance. 


This system gives a horsepower at from two-tenths to four-tenths of a cent, according 
to location, This is without question the cheapest known source of power. 


INQUIRE REGARDING OUR SYSTEM “‘B,” FOR USE WITH THE HEAVY OILS, 


Chas. C. Moore & Co., Engineers 


Main Office 


63 First Street, San Francisco, Cal. 


Branches 


LOS ANGELES SEATTLE NEW YORK SALT LAKE CITY 
321 Trust Building 218 Second Avenue, So 41303 Havemeyer Building 512 Scott-Strevell Building 








WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERIIS 
When for 


2 Cents aday 


YOU CAN HAVE 
Pure, Sparkling 


Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal 





Free Information 


The Travelers’ Information Bureau, located at 30 Montgomery 
Street, San Francisco, is the oldest established information bureau 
on the Pacific Coast. We keep on hand pamphlets and printed 
matter concerning all hotels, resorts, railway and steamship lines 
in our territory, and we will gladly furnish them free of charge on 
application. We can also post you on rates of fare, and in fact on 
any information that a traveler would desire. Should you desire 
to have us mail you a supply of advertising matter, we will do so 
gratuitously on receipt of postage only to cover the cost of mail- 
ing same. Address all communications to 


The Travelers’ Information Bureau 


30 Montgomery Street San Francisco, Cal. 


$3.00 FOR $2.25 


85 cn. Efficiency 


Is what users of the 


Tutthill Patent Water Wheels 


are getting 


Economical, Durable and Low in Cost 


Adapted to All Speeds and Heads 
Write for Catalogue. It tells all about it, and is gratis 


UNITED IRON WORKS 
SOLE MANUFACTUREE.3S 


Oakland Office and Works 
Second and Jefferson Street 


San Francisco 


330 Market Street 


RIVETED IRON AND STEEL PIPE 


wee NYOR AUIS mM 
best grades of IRON or 


IRRIGATION AND POWER PLANTS. Manufactured from the 


EEL by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION ST., 


SAN FRANCISCO. 


#11 to 219 J ST., 
SACRAMENTO. 


GEORGE E. CARTER & CO. 


Room 52, Crocker Building 
SAN FRANCISCO 


Telephone Main 545 


Quotations Furnished in Lots and Sizes to Suit Demands. 


SQUARE SAWN 
— 


Poles 


and Pine Cross Arms 


RO 
RED CEDAR 


The Design and Construction, with Directions 
for Installing, Running and Repairing of 


merosene Os Engines 


BY MAIL FOR $2,00 


SPON & CHAMBERLAIN 


121-126 Liberty Street 


PUBLISHERS 
New York, U. S. A. 


CLUBBING NOTICE 


By arrangement with the publishers of 


Popular Mechanics 


the most widely read magazine of its kind in 
the United States, we are enabled to offer 


Journal of Electricity, 


Power and Gas 


Popular Mechanics 


for 


$2.25 PER YEAR 


Address orders to 


JOURNAL OF ELECTRICITY 
PUBLISHING COMPANY 
532 Rialto Building 


Repwoop Poss 
Se 
Union Lumber Company 


San Francisco, Cal. 

TELEPHONE 

In lots and sizes‘tofsuit at short notice 
Rooms 206-207, Crocker Building, San Francisco 
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THAT THE SUCCESS OF THE PELTON WATER WHEEL IS ESTABLISHED IS MANIFNST BY THE FOLLOWING: 


SUMMARY OF PELTON WHEELS IN USE. 


Some idea of the extent to which Pelton wheels have come 
into use may be obtained from the following list. 
now running something more than 11,000 Pelton wheels in 
various parts of the world, in connection with electric trans- 
mission, mining, manufacturing and other industries, aggre- 


gating it in excess of 1,000,000 horsepower. 


In the United States— 
California, Oregon and Nevada 
Washington, Idaho and Alaska 
Utah, Colorado and Montana............. 
Hawaii, New Mexico and Arizona 
Middle, West and Atlantic States 


ere eee wees 


eee eee te 


In Foreign Countries 


Mexico an 


| 
| 
} 


Central America.........:... 


Various South American States........... 
Australia, Japan and India............... 


East and West India Islands... 


British Columbia and Nova Scotia........ 
England and South Africa ............... 
Germany, France, Italy and Spain........ 
Norway, Sweden and Denmark,........... 


Total.. 


CO eee ee eee ee eee 


| 


Wheels. | 


7,647 
623 
176 
208 
14€ 


636 
371 
484 
243 
52 
77 
341 
36 


11,040 


There are 


Aggregate 
Horse- 
power. 


708, 370 
58,225 


24,979 


13,800 | 
5,670 || 


152,905 
24,660 
40,250 
30, 250 
10, 500 
12,220 

4,820 
2,800 


| 1,085, 440 | 





Notr.—California is credited with by far a larger number 
for the reason that the wheel was invented and first introduced 
in that State, and for the further reason that water is abun- 
dant there for power purposes and under favorable conditions 


as to head. 


Send for our eighty-eight page Catalogue, containing valuable data concerning water power. 


| 
| 
1} 
| 
| 


SOME RECENT ELECTRIC POWER INSTALLATIONS. 


Columbia Improvement Co., Washington. 
Pike’s Peak Hydro-Electric Co., Colorado. | 
Nephi City Electric Power Plant, Utah. 
Northern California Power Co., 2d Station 
Rock Creek Power and Trans. Co., Oregon 
American River Electric Co., California. .. 
Archbishop Gillow, Sinaloa, Mexico...... 
Societe Industrial de Sta., Catalina, Peru. 
Guanajuato Power and Electric Co., Mex. 
Allis-Chalmers Co., South Africa......... 
Mexican Light and Power Co............. 
Cloverdale Light and Power Co., California 
Big Springs Electric Co., U tah. ; 
Siskiyou Electric Power Co., California. 


|| Brigham City Power Plant, MG havi 





II 


Republic Light and Power ie ete... ¢. 
Aomori Electric Light Co., Japan ........ 
Fukushima Electric Co., Japan........... 
Springville Power Plant, Utah............ 
Gaston Gold Mining Co., California. 
Silver Cup Mining Co., British Columbia . 
Columbus Consolidated Mining Co., Utah. 
Utah County Light and Power Co., Utah.. 
Seattle Municipal Plant, Seattle, Wash... 
Cia. Aviadora de la Mina Natividad, Mex. 
Empresa Electrica de Santa Rosa, Pern, 
ING eine Crake tke 6 KOM Vandind 
Marconi Transmission Plant,Queretaro, Mx 
Edison Electric Co., California, 7th Station 





Horse- 
power. 


31,000 
5,000 
150 
6,600 
1,760 
6,600 
480 
1,500 
6,600 
320 
100 
35° 
250 
I, 100 
800 
225 
450 
600 
200 
260 
520 
660 
500 
5,600 
500 


1,000 
425 
I,700 


Running 


Under Feet 


Head of 


THE PELTON WATER WHEEL COMPANY, 


118 Main Street, San Francisco 





154 Liberty Street, New York 










































a 


CRIN. sas ris — ——s _— = 


Sian ee 


= 


on one eee I el = 


omen ao 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 






Westinghouse Transformers 
For Light and Power Service 







Type N and O D Transformers 





Noted for low and uniform operating 
temperature, and large overload capacity 











Write for Transformer Publication 7007 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Streets 
Salt Lake City, 151 Main Street; Mountain Electric Co., Denver, and all other large cities 






Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers. 
For particulars address nearest sales office of 
The Westinghouse Machine Co., 
Works, East Pittsburg, Pa. 
Sales Offices: New York, 10 Bridge Street. Boston, 131 State Street. Philadelphia, Stephen Girard Building. 
Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. Detroit, Union Trust Building. 
Designers and Builders. 
































=—Aluminum=== 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost 
Equal Conductivity 
Maximum Strength 
— Lightest Weight 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Railway Feeders 
Power Transmission 
Telephone and 
Telegraph Work 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 69-75 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Elevator 
Company 


Pacific Coast Department Office and Works 
509-Sll Howard Street, 


San Francisco, Cal. 


Telephone 


PRESERVE YOUR POLES, TIES AND OTHER STRUCTURAL TIMBER 


Carbolineum 


Private Exchange 527 





Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times Its Natural Life—Try It—It 
WiH Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


Telephone and Telegraph Companies 


use it on their poles, cross-arms, insulating 
boxes, etc., with good effect. 





Distillers, Syrup and Sugar Refiners, Beet 
Sugar, Glucose and Starch Factories 


use it on woodwork around and in their 
plants exposed to dampness, rot and dry rot, 
such as starch tables, floors, tanks, sills, etc. 
It does not affect the starch, and gives good 
satisfaction as a wood preserver. 





Brewers, Ice Dealers and Manufacturers 
and Maltsters 


use it on damp wood and brick work in cel- 
lars, ice houses and factories, ice runs, sheds, 
etc., wet floors, sills, joists in malt and ice 
factories, stables, posts, etc., without ill effect 
to their products, and testify that it is the best 
wood preserver on the market. Ice will not 
adhere to carbolined wood. 


Miners, Smelters, Etc. 


use it on shaft timber, cable supports, flumes, 
sheds and shaft houses with good results. 





Woolen Mills and Paper Mills 


use it on tubs, floors, joists, damp walls and 
especially om woodwork exposed to steam, 
acids, and vapors, and are extremely well 
satisfied with results obtained. 


Ship Builders and Owners, Dock Pro- 
prietors, Coal Dealers, Dredging 
Companies and Fisheries 


use it on docks, piles, scows, decks and shi 
bodies, sheds, warehouses, boats, nets, po 
age, sails and tarpaulins, and assert that it 
not only preserves wood, but ropes, nets and 
tarpaulins, keeping them also soft and pliable 
in all weather. 


Creameries, Flour Mills and Irrigation 


Companies 


use it on water wheels and sheds, flumes, 
sluices and gates, posts, bridges, etc., and find 
it satisfactory in every way. 


Government and Municipalities 


use it on river, canal, harbor and lighthouse 
work, docks, piling, bridges, paving blocks, 
etc., and specify it regularly for wood pre- 
servation. 


Railroads and Steamship Companies 


use it on ties, cross-ties, bridge timber, signal 
and telegraph posts, car bodies, roofs and 
floors, sheds, warehouses, docks, piling, and 
claim excellent results. It does not weaken 
woodwork against mechanical action and 
absolutely preserves it against rot, dry rot 
and decay. 


Thousands of Testimonials with Pamphlets Free 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 


Distributing Agents 


Beware of Imitations With Similar Sounding Names 


San Francisco, Cal. 
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DOW PUMPS 


Are Manufactured in Great Variety for : 


Mining, Marine, Oil and Other Purposes Where a 
First Class Pump is Required 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [letal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


ee 





j 3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


| RISDON IRON WORKS | 


Office and Branch Works, Folsom and Steuart Sts. ‘ e e 
Main Works and Yards, Potrero. San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him § or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER TREA 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "7.2." 29-33 Rialto Bldg., Chicago, IIl. 





EMERALD GLASS 
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PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from Gaia 
5 inches to 15 inches for power transmission up to . 


80,000 volts. 


7 Arch Street, ‘ 
Catalogues, Blue Prints and Detailed Information upon request. BOSTON, MASS 


JOHN A. ROEBLING’S SONS COMPANY  revrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . « 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


Tangential Water 
Wheels for 


of High-Class 


We make a Specialty 


Hydraulic Machinery 


ENGINEERS 


Fremont and Howard Sts., San Francisco 
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ABNER DOBLE COMPANY 
ENGINEERS 


ESTABLISHED 1850 


Fremont and Howard Streets, San Francisco 


Tangential DOBLE 
Water Water 


Wheels = Wheels 


, ¥ Lead all Others in 
For . 


Durability 


Electric Auden by 


i Efficiency 

Mining 3 

and Other an a Comparative 
fk Tests in Actual 


Purposes Service 


1000-HORSEPOWER FINISHED WEHEEL 


20,000 horsepower of wheels built in 1903 
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BULLOCK ELECTRIC 


Manufacturing Company | 


We manufacture direct-current and polyphase alternating current 
machinery up to 5000 horsepower capacity per unit 
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A LARGE ENGINE TYPE ALTERNATOR AT PACIFIC LIGHT AND POWER COMPANY, LOS ANGELES. A 


Bullock Electric Manufacturing Company | 
CINCINNATI, OHIO, U. S. A. 





Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY OMCRIALTO BUILDING» 
OF CALIFORNIA 
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BULLOCK ELECTRIC 


Manufacturing Company 





Our alternating current apparatus has been ordered by the following 
prominent Pacific coast concerns: 


Kern River Company—Five 3000-kilowatt, three-phase, 231 revolutions per minute, generators. 

Pacific Light and Power Company—One 1500-kilowatt, two-phase, 120 revolutions per minute, 
alternating-current generator. : 

Pacific Electric Railway Company—Three 1500-kilowatt; three-phase, 120 revolutions per minute, 
alternating-current generators. 

Los Angeles Traction Company—One 8oo0-kilowatt, three-phase, alternating-currrent generator; 
one 400-kilowatt motor generator set; two 200-kilowatt motor generator sets. 

San Bernardino Valley Traction Company—Two 200-kilowatt, three-phase, 11,000-volt, motor 
generator sets. 

Oakland Transit Company—One 800-kilowatt engine type generator. 

Mutual Electric Light Company, San Francisco—Two 1500-kilowatt, two-phase, eighty revolu- 
tions per minute; alternating-current generators. 

Municipality of Seattle—Two 1250-xilowatt, three-phase, 450-revolutions per minute, alternating- 
current generators. 

United States Revenue Service, Tonto Basin, Arizona—Three 750-kilowatt alternating-current 


generators. 


We manufacture all classes of direct-current motors and generators 
and high-pressure transformers. Write for estimates and information. 
We make prompt shipment. 


Bullock Electric Manufacturing Company 
CINCINNATI, OHIO, U. S. A. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY = °“Siii0'suitpiNc> 
OF CALIFORNIA 
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Wagner Electric Manufacturing Co. 
ST. LOUIS, MO. 





Our Single-Phase Motors have been adopted by nearly all distributing 
companies because they least affect the lighting regulation, they are the least 
expensive to install, they save transformer cost. 









If you are remodelling your system and need lighting and power trans- 
formers, write for Bulletin No. 65, containing full particulars. 


WAGNER ELECTRIC MANUFACTURING COMPANY 
ST. LOUIS, MO., U. S. A. 


OF CALIFORNIA 


Pacific Coast Agents: 'WAGNER-BULLOCK ELECTRIC COMPANY OM ALTO BU oe 
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Wagner=-Bullock Electric Co. 


OF CALIFORNIA 


631 MISSION STREET, RIALTO BUILDING, SAN FRANCISCO 


Pacifc Coast ? BULLOCK ELECTRIC MANUFACTURING CO., CINCINNATI, OHIO 
Representatives: } WAGNER-BULLOCK ELECTRIC COMPANY, ST. LOUIS, MO. 


Power and Lighting Systems, both Alternating and Direct Current, 
Installed 


Alternating Current Motors 
Direct Current Motors 
Transformers, Ammeters 


Voltmeters 





Synchronizers 


oe 


TYPE “B” SINGLE-PHASE MOTOR 


Indicating Wattmeters 
: Series Transformers 


Complete Switchboards 


Orders filled from San Francisco stock, insuring prompt 


delivery 





POLYPHASE INDICATING WATTMETER 


Wagner-Bullock Electric Company 


OF CALIFORNIA 





629-631 Mission Street, Rialto Building, San Francisco 
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Our Larger Premises Illustrate Our Growth 
We Are Prepared to Supply Promptly 


GOULD STORAGE BATTERIES SWITCHBOARDS AND PANEL BOARDS ANNUNCIATORS, BELLS AND BATTERIES 
BITUMINIZED UNDERGROUND CONDUIT ELECTRIC HEATERS TELEPHONES 
ELECTRIC LIGHTING SUPPLIES = MOTOR, TRANSFORMER AND DYNAMOREPAIRS = NERNST LAMPS 
HIGH-TENSION SWITCHES SWITCHBOARD INSTRUMENTS INCANDESCENT AND ARC LAMPS 


Contractors for Complete Electrical Construction 


Century Electric Co. 


16-18 Second Street, San Francisco 
TELEPHONE BUSH 352 





Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


ee ee 
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OFFICES: 








New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 








LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 









An Anatomical 
Half- Tone 


showing the interior working parts of 
any piece of machinery can be had at 
less expense than the inferior wood 
cut. In our capacity of complete cat- 
alog builders we handle the retouching 
of the photographs and the making 
of the half-tone cuts. The very finest 
in catalog making is none too good 
for you if you are a seeker after trade. 


The Stanley- Taylor Company | 






Commercial and Catalog Printers 
Advertising Designers 
Manufacturers 


656 Mission Street, San Francisco 








Cuts reproduced by Permission of Union Gas Engine Company, San Francisco 






























By Permission Union Gas Engine Company 





THOSE WHO KNOW GOOD PRINTING KNOW "STANLEY-TAYLOR" 


Among the Iron Men 


Here are the names of some friends of ours 


in your line of business: 


Hercules Gas Engine Works . 6 Catalogs 


Pelton Water Wheel Co. ... 1 Catalog 
Risdon Iron Works ...... 22 Catalogs 
Union Gas Engine Co. ... . 4 Catalogs 
Chas. C. Moore & Co. .... 2 Catalogs 


Compressed Air Machinery Co. 1 Catalog 
Harron, Rickard & McCone . 3 Catalogs 
Dow Pumping Engine Co. . . 4 Catalogs 


We handle fine catalogs complete, from the 
writing of the matter, the designing of the 
cover, and the making of the cuts, to the 
printing and binding of the finished work. 
Ours is a complete establishment with more 
than 14,000 square feet of floor space. Es- 
tablished in 1878, we have grown till now we 
are the largest house on this Coast devoted 


exclusively to the better grade of printing. 


THE STANLEY-TAYLOR COMPANY 


Engravers 
Commercial and Catalog Printers 
Advertising Designers 


Manufacturers 


656 Mission Street, San Francisco 
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VICTOR HIGH-PRESSURE TURBINES 


For Heads Up to 3000 Feet 


Simple in Construction. Admitting of 
Close Regulation and Designed to 
Secure the Greatest Amount of Power 
From the Least Quantity of Water. 


CORRESPONDENCE SOLICITED 


The STILLWELE-BIERCE & SMITH-VAILE COMPANY 


DAYTON, OHIO, U. S A. 
SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


344 POST STREET 
National Electric Company 


Manufacturers of 


Switch Boards, Table Boards, Switch Boxes, Etc. 


ELECTRIC LIGHTING AND POWER PLANTS INSTALLED 





ROBERTS’ BORING MACHINE IS THE BEST 
It is a Money Saver for Contractors Send for Circular and Price 


NATIONAL ELECTRIC CO. 


344 Post Street, San Francisco 
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HEALD’S SCHOOL OF ELECTRICITY 


24 Post Street, San Francisco, Cal. 


ROVIDES a thoroughly Practical course in Electrical Engineering. The school is 
equipped with all the modern electrica] appliances and the students are required to 
do much shop work. 





VIEW OF ONE OF THE ELECTRICAL ROOMS 


eo 


The study and work in this department cover all the modern applications of electricity. 
Each student has to manufacture in the workshop a great deal of machinery. The 
course is so divested of superfluities as to bring it within the time limit and means of the 
average student, who, while desiring thorough instruction in the subject, is unable to : 
give the four years required by the universities. ! 

The course includes the study of primary and storage batteries, wiring for light and 
power, dynamos, direct and alternating current, switchboard work, galvanometers, volt- 
meters, ammeters, wattmeters, electric testing and measurements, armature and field 
magnet winding, X ray, mechanical drawing, construction, etc. Open day and night. 

Send for Catalogue and College Journal. 


E. P. HEALD, President 


24 Post Street, San Francisco 
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Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 
ELECTRICAL SUPPLIES 
Motors Sold or Rented 

Electric Light Wiring 
Bell Wiring 


Telephones 
Switchboards 


ELECTRIC GAS LIGHTING 


Office, Factory and Salesroom 


RIALTO BUILDING 


120-130 New Montgomery Street, San Francisco, Cal. 


TELEPHONE PRIVATE EXCHANGE 580 


R. J. DAVIS, President A. M. FUNKE, Manager HARRISON DIBBLEE, Secretary 
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ELBLIGHT DECORATIONS OF THE METROPOLITAN OPERA HOUSE, NEW YORK, AT THE GALA PERFORMANCE 
IN HONOR OF PRINCE HENRY OF PRUSSIA 


FOR COMPLETE INSTALLATIONS APPLY TO 


The Elblight Company of California 


120-130 New Montgomery Street, Rialto Building, San Francisco, Cal. 


M. Friedman & Co. 


233 Post Street 
The “Credit House’”’ 


Biggest Furniture House on the Pacific Coast 
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No. 903 Welsbach Indoor Arc 
Lamp. 





The Luitwieler Pumping Engine Co. 


BUILD 





Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 


Elevators, Mines, Paper Pulp Pumps 


in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 





upwards of 42,000 have been sold—a fitting and deserved testimonial to its 

many good qualities. We have tried to discover blemishes in it—tried to 
add here or there to its efficiency. But we find no weak spot, and at the begin- 
ning of this season we offer the lamp with the positive knowledge that no 
better indoor lampis or has been made. It has one feature that commends on 
sight—an arrangement whereby shade and glube may be raised and mantles 
renewed without fear of breakage. The glo may also be lowered beneath 
the base of the lamp for cleaning. Breakage of either globe or mantle is re- 
duced to a miniumum. 


The dealer who sells a satisfactory article 
not only makes a customer, but keeps one. 


WELSBACH COMPANY 


359 SUTTER STREET, SAN FRANCISCO, CAL. 


THOMAS DAY CO. 


l* the year that the Welsbach Indoor Arc Lamp has been before the public, 


A CONSTANT LOAD GUARANTEED 


We offer $1000 to any pump builder who can produce the same 
results as are obtained by our pumps 


Write us for estimates 


FACTORY 
707-715 North Main St., Los Angeles, Cal. 


Gas and 
Used with 400,000 horsepower of water wheels 


Electric ns prea 
Fixtures THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 
Pacific Coast Agents 
THE ONLY COMPLETE MANUFACTORY ON THE COAST JNO MARTIN:| & co 


69-75 New Montgomery Street 


725 MISSION STREET Ets 


5 Pioneer Building Douglas Building 
San Francisco, Cal. Scatte Les Rosine 
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A Photometer For Sale at a Bargain 


A Queen’s special Standard photometer, costing $350, f. 0. b., 
Philadelphia, and which remains in the original case, never hav- 
ing been unpacked, is offered for sale at a price which makes it 
an unprecedented bargain. 

Specifications: The photometer bar, which is approximately two 
and one-half meters in length, is marked to read direct in candle 
power. It is supported by cast-iron pedestals, and upon it is 
mounted a metal track upon which the photometer carriage runs. 
Each end of the bar is provided with a metal screen, while the 
photometer screen and carriage is of the standard Bunson type. 
The standard incandescent lamp is mounted on an adjustable sup- 
port, and at the opposite end of the bar is a double automatic 
rotating socket that is arranged for carrying either unbased lamps 
or lamps of any standard base. A 110-volt direct-current electric 
motor and controller accompanies the equipment, which is also 
provided with a finely adjusted rheostat for regulating the current 
on the standard lamp. Two standard sixteen-candle-power in- 
candescent lamps accompany the shipment, and upon each is 
marked the absolute voltage required to bring the lamp to the 
exact candle power named. This photometer set is complete 
with all instrument accessories necessary for the equipment 
of a standardizing laboratory for central station uses, and in addi- 
tion it embodies features which make it adaptable for special 
classes of photometric work, such as is common to lamp factory 
practices. Bids for the purchase of the set are invited, and an 
examination of it by intending purchasers is solicited. 


ADDRESS: GEORGE P. LOW, care THE JOURNAL OF ELEC- 
TRICITY, POWER AND GAS, 532 Rialto Building, San Francisco. 


_ 


IXON’ PURE FLAKE GRAPHITE overlays and Glazes with a 
coating of remarkable smoothness and great endurance, the minute 


roughness of metal surfaces, thus attacking friction at its origin. 
You may find many new uses for Dixon’s Graphite. 


Bulletin 67c sets forth many now accepted. Write for it and a sample. 


Joseph Dixon Crucible Co., Jersey City, N. J. 


This pin is made 
oe ene euca- 
ptus, a w par- 
ticularly adapted 
for ~~ eee 
ing. xperts de- 
dare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
lants on the Paci- 
ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardwood Planing Mill Co. gif /°%*: 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Bound Volumes 


Journal of Electricity, Power and Gas 


1903 
Now Ready for Distribution 


Price, $5.00 


Address J. M. Shawhan, Manager 


532 Rialto Building San Francisco, Cal. 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectty BALANCED VALvVEs 


AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 


SAN FRANCISCO OFFICE, RIALTO BUILDING 


For Sale 


One Queen & Co’s Wheatstone Bridge, with astatic galvano- 
The 


resistance coils have a range of 11,111 ohms by decades, and the 


meter and one legal ohm coil, all in first-class condition. 


resistance of the bridge arms (which are reversible) are 1, 10 and 
100 Ohms and 10, I00 and 1000 ohms, respectively. A directing 
magnet accompanies the galvanometer. Address ‘‘BRIDGE,”’ 
care of THE JOURNAI, OF ELECTRICITY, POWER AND GAS, 532 


Rialto Building, San Francisco, Cal. 











Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 


oS) » 


* 
3 
hneenneae | 


a 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOy, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


Standard 
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The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Mills Building San Francisco, Cal. 


The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wite circuits, with 


fuse holders, are fed. 


CROUSE-HINDS DISTRIBUTING BOARDS 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Crossley Building SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 
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GO EAST 


via 


NEW ORLEANS 


and the 


SUNSET ROUTE 


SOUTHERN PACIFIC'S PASSENGER STATION AT SAN ANTONIO TEXAS 


SOUTHERN PACIFIC 
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KNIGHT’S 
WATER.... 
Vioee..... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to-6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


SS Sutter Creek, Cal. 














National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 


Lighting and Power Plants and 
Telephone Systems Installed.... 





Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Between Mission and Howard Streets 


ritchie coins xewvor JHE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Accumulator’ 


Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 
Send for descriptive bulletins. 


Telephone Main 5679 San Francisco, Cal. 





MANUFACTURER OF 
Boston Baltimore Cleveland 


St. Louis Havana, Cuba 
Canada, Canadian General Electric 


Co., Ltd., Toronto, 


SAN FRANCISCO: Rialto Building 


344 Post Street, San Francisco 
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Tay: 


The Average Temperature of Waste Gases From Boiler 
is from 500 to 600 degrees Fahrenheit under average conditions. A GREEN’S 
FUEL ECONOMIZER will reduce this to about 300 degrees, and experts have 
shown that there is a saving of about 6 per cent. for each 110 degrees that the 
flue gases are lowered in temperature. Ordinarily the saving due to the use of a 
GREEN’S FUEL ECONOMIZER is such that it is paid for in a few months, 
depending largely upon the cost of the fuel, Our engineers will tell you what 


can be done for your plant. Send for Catalogue. * % % SH mw 
Bites “ions 
















SPRECKELS’ SUGAR REFINERY ECONOMIZER PLANT UNDER CONSTRUCTION 


Chas.C. Moore& Co., Engineers 


Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisce, Cal. 


Branch Offices 
Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 





Ad 
No. 298 





New York, 1303 Havemeyer Building 
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Wherever there are electric transmis- 
sion plants of importance you will find 


Pelton Water Wheels 









The complete hydraulic equipment, 
including pipe, wheels and governors, 
for the American River Electric Com- 
pany’s transmission plant, described 
in this issue of THe JouRNAL on 
pages 76 to 89, was supplied by us 









An 88 page book illustrating a number of large installations and 
containing valuable water power information free on request. 





The Pelton Water Wheel Company 
118 Main Street, San Francisco, Cal. 
157 Liberty Street, New York, N. Y. 
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Kilbourne & Clark Company 


Pacific Coast Sales Managers 


















Nernst Lamp 
Company 


Nernst Lamps and 
Supplies 


National Electric 
Company 


Milwaukee, Wis. 


Alternating Current Generators, 
belt driven, direct coupled and engine 
types, in capacities up to 1500 kilo- 
watts. meg oH cage and polyphase. 
Voltages, speeds and frequencies to 
suit conditions. 

Direct Current Generators and 
Motors of various types voltages and 
speeds, in capacities up to 1 kilo- 
watts. 

Rotary Converters for converting 
from direct to alternating current or 
vice versa. Built only on order ir 
capacities to suit. ‘ 

Motor Generator Sets of various 
sizes and speeds according to require- 
ments. 

Our Machines conform in every 
respect with the standard specifica- 
tions adopted by the American Insti- 
tute of Electrical Engineers. 


Cutler-Hammer Apparatus 
Stromberg-Carlson Telephones 


Christensen Air Brakes 
and 
Compressors 


Electrical Supplies of Every 
Description 





NO. 565. ALTERNATOR FRAME AND ARMATURE. SHIELDS REMOVED, SHOWING ACCESS TO WINDINGS 


519 Mission Street, San Francisco, Cal. 


Telephone Davis 43 
815-817 Second Avenue, Seattle, Wash. 





Chinatown. San Francisco. 





California Limited 


The Scenic Way East 


Trains Leave San Francisco Daily 
for the 2000 Mile Run to Chicago. 


i lll 


In San Joaquin Valley. 


oe <A C7, oa _S ve = 









Santa Fe 
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E. H. BENJAMIN 


Mining Engineer 
Engineer 


Cc. L. CORY 


Electrical and Mechanical 







WYATT H, ALLEN A. M. HUNT WYNN MEREDITH 
Electrical Engineer a and Hydraulic Electrical Engineer 
ngineer 


ENGINEERING OFFICES 


Telephone Main 1870 
Expert Examination. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 


MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 
Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, MAIN 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 





501 Hayward Building San Francisco 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bldg. 
San Francisco, Cal. Los Angeles, Cal. 
"Phone Bush 481 "Phone James 1846 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 





Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BERKELEY, CAL. 


Cc. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 


Address communications to 


2044 Eddy Street - - San Francisco, Cal. 
Phone Larkin 2982 


smeremencwanee 


Surveys for Proposed Hydro-Electric Power Plautsa 
Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 
Surveys for ‘‘ Right of Way”’ applications over U. S. 
Government forest and other reserves. 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 
Importing and Stationer 


Manufacturing 
Printer, Lithographer and Bookbinder 
306 California Street, San Francisco, Cal. 
Telephone Main $14 


331 Pine Street 
Advisory Reports. 


Standard Electrical 


Construction Company 
Rialto Building 7 


San Francisco 
Telephone Private Exchange 580 





Engineers and Contractors 





Power Installations, Including Pole Lines 
and Substations, a Specialty 


SURPRISE 


PRIZES 


GIVEN AWAY 


to get the people to talk about Bixler’s 
Physical Training in Penmanship, the 
best method of instruction in the world— 
saves 90 per cent of time, etc. 

Merit Prizes, Surprise Prizes, Prize Prizes, 
Sur Prizes, Big Prizes, Little Prizes, Con- 
tingent Prizes, and other Prizes for little 
folks and big folks. Send ro cents for 
Business Penman, 12 writing mottoes, 
sample rapid writing, skilled bird flourish, 
and full particulars. (One Surprise Prize 
will be included, worth from 1o cents to §r1, 
and a $10 Prize Prize goes with each rooth 
10 cent order—conditional.) 


PROF. G. BIXLER 


97 Ogden Avenue Chicago, Ill. 


Transformers and Field 
Coils of All Types 
Rewound 


Armature Winding 
Commutator Filling 
and Building 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


Near Third San Francisco 
PHONE MAIN :998 


Stanley A. ¢. Wattmeters 





Permanent: Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE WASH., Pioneer Building 
NEw YorK: Los ANGELES: 
146 Broadway. 


511 Douglas Building. 


Cable Address ‘‘Edben’’ 


Construction Supervision. 
L. M. HANCOCK 


Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


907 Rialto Building San Francisco, Cal. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CiviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


P. A. REGER 
Dealer in all kinds of 
Metals, Electrical Appliances, Acids and 
General Merchandise 


850 Division Street San Francisco, Cal. 
Bet. Seventeenth and Eighteenth, Folsom and Harrison 


Telephone White 661 


WANTED 


By a large firm, the selling agency in Great 





Britain for small stationary petroleum 
motors for industrial purposes. Address 
‘*POWER,”’ Box 431, Sell’s Advertising 


Offices, London, England. 


The Stanley-Taylor Company 


designs good advertising 


ue 


656 Mission Street 


Submit Your Specifications for 


Bolts of All Descriptions, Lag 
Screws, Cross-Arm Braces 
Metal Insulator Pins 
and Pole Steps 


to the 


Benicia Agricultural Works 


City Office: 2 Pine Street, San Francisco, Cal. 


Factory: Benicia, Cal. 


Prompt Delivery Best Quality Right Prices 
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WE ILLUSTRATE HEREWITH A 


Nurnberg Gas Engine 


Four Cycle, Double Acting 


For All Power Purposes 


Greatest Efficiency Highest Economy 
BUILT IN UNITS 130 TO 6000 HORSEPOWER 





a 7 


OPERATES WITH 


+b NATURAL 

ie | PRODUCER 

nie COKE OVEN 

| BLAST FURNACE 


ILLUMINATING 





1G The Nurnberg Gas Engine 
ts for the manufacture and sale of which we have acquired the exclusive rights for 
the United States, Canada and Mexico, has been developed and thoroughly tested 


in large units, and has been brought to a state of perfection in which it will 
answer with absolute reliability the most exacting demands of power generation 






Write for information concerning the installation of complete gas power plants 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “".3.2°" 29-33 Rialto Bldg., Chicago, III. 








IMPERIAL PORCELAIN ——22 3 =< = = EMERALD GLASS 


“a 


Oe UT ff 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


7 Arch Street, : ’ 
Catalogues, Blue Prints and Detailed Information upon request. a BOSTON, MASS 


JOHN A. ROEBLING’S SONS COMPANY xerrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


wes WIRE ROPE =. 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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Bullock Electric Manufacturing Co. 


CINCINNATI, [OHIO 




















Manufacturers of 


Write for Bulletin on 


Polyphase Alternating Type “B” Motors 


Current Machinery 


They Have Solid Cast Iron 


Sliding Sub-Bases and 


All T iti 
of ypes and Capacities Paper Pulleys 


® * . The Brushes Need Not Be 
Direct Current Lighting PTS 
Load from 0 to 150 


Per Cent. 


and Power Machinery 





Marine Lighting Sets They Are Fool Proof 


BULLOCK Type ‘“‘B”’ 7 1-2 HORSEPOWER MOTOR 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. One? ibe 


F CALIFORNIA AN FRANCISCO, CAL, 





Wagner Electric Manufacturing Company 


ST. LOUIS, MO. F 
High Grade Dead Beat Instruments, Alternating Current and Direct Current | 


Power and Lighting Transformers. High Tension Transformers. 


Motor-Generator Sets 
For Automobile Charging 





iia peiiati - — pacers ree ee i 
boca oe e Z ae = B 
Sete ere ‘i _ . aie . . 


Type ‘‘B’’ MOTOR-GENERATOR SETS 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 84170, suipinc 
OF CALIFORNIA 


SAN FRANCISCO, CAL. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 
Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 

COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS _C. S. FLUSH SWITCHES \We ae 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco, 





CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes -inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 





SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS or 
THE ERICKSON CONDUIT INSULATORS ee 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, 
KNOBS, CLEATS, ETC. 


CLAY TUBES, KNOBS, 
Glare ot 2S OS 





FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. | ( 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 
658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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NOW THE PIANO DECISION 


























buy a piano this Christmas, but you are probably still struggling 
with the question of which to buy. 

If it is a question of goodness, your piano is here, for we have the 
best pianos in the world. 

If it is a question of price, your piano is here, for we have pianos at 
all prices—probably the broadest collection of good pianos ever assembled 
in a single store. 

If it is a question of convenient terms, you will come here, for the 
Pommer-Eilers Music Company’s methods allow of easy payments on all 
instruments; and as all our pianos are marked in plain figures, you pay 
no more for a piano on the easiest payment plan than by paying cash, 
except the low interest per annum on the unpaid balances. 


HAZELTON 
DECKER & SON KIMBALL 
LESTER HALLETT & DAVIS PEASE 
RICCA & SON BAUS & CO. 
VICTOR 
KIMBALL REED AND PIPE ORGANS 
PIANO PLAYERS 
ELECTRIC PIANO PLAYERS 

The decision cannot be made in a moment. Come and hear and try 
our pianos. Get familiar with the touch and tone. Go off by yourself 
in one of our quiet test rooms, where the piano is in a good surrounding, 
similar to a room in your own home, and study the various instruments 
in theit different phases. Everything that tends to give you perfect and 


continuous satisfaction with this important investment is done when you 
buy a piano at the 


POMMER-EILERS MUSIC COMPANY 
653 MARKET STREET 


San Francisco’s Busiest and Best Piano Store 


YY probably decided this fall, perhaps last summer, that you would 
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No. 903 Welsbach Indoor Arc | The Luitwieler Pumping Engine Co. 


BUILD 




























Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 


Elevators, Mines, Paper Pulp Pumps 


in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 





N the year that the a ae . mane ge been before the public, 

upwards of 42,000 have been sold—a fitting and deserved testimonial to its 

ane good qualities. We have tried to oneies blemishes in it—tried to A CONSTANT LOAD GUARANTEED 
add here or there to its efficiency. But we find no weak spot, and at the begin- 
ning of this season we offer the lamp with the positive knowledge that no anesnitidbeisetibec 
better indoor lampis or has been made. It has one feature that commends on 
sight—an arrangement whereby shade and glube may be raised and mantles ’ : 
renewed without fear of breakage. The globe may also be lowered beneath We offer $1000 to any pump builder who can produce the same 


the base of the lamp for cleaning. Breakag> of either globe or mantle is re- results as are obtained by our pumps 
duced to a miniumum. J 


The dealer who sells a satisfactory article Wane ey etna 


not only makes a customer, but keeps one. 


WELSBACH COMPANY errant 


707-715 North Main St., Los Angeles, Cal. 
359 SUTTER STREET, SAN FRANCISCO, CAL. 








LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 


: CENTURY AUTOMATIC MOTOR STARTERS ; Used with 400,000 horsepower of water wheels 


in this country alone 


GOULD STORAGE BATTERIES THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 





AMERICAN ASPHALT UNDERGROUND CONDUIT 
Pacific Coast Agents 


JNO. MARTIN & CO. 


69-75 New Montgomery Street 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 


SAN FRANCISCO, CAL. 


Pioneer Building Douglas Building f 
Seattle Los Angeles 





Telephone Bush 352 
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Westinghouse 


Type A Integrating Wattmeters 


An improved form retaining all the well known Westinghouse 
' qualities, the changes consisting in the addition of new features 


adding to the permanency of calibration and ease of installation. 
















Ball Bearings—Minimizing friction of moving element and 
eliminating jewel trouble. 


Removable Case—Allowing inspection of case without dis- 
turbing connections. 


Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


San Francisco, 425 Market Street; Szattle, 314 Occidental Avenue; Los Angeles, 323 S, Main Street; 
Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities. 
For Dominion of Canada, Canadian Westinghouse Company, Limited, Hamilton, Ontario 





Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 








=—Aluminum 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 
Maximum Strength Telephone and 
3 Lightest Weight Telegraph Work 


" 
ee F Sau a. wee ’ 
: aaa oe : ' 


ees 


_ 3 A ald 
7 - J re ane i 
Si DE Ear cca ve 


= = 


The Pittsburgh Reduction Co. 


iF Pittsburgh, Pa. 


ie Jno. Martin & Co, Pacific Coast Agents 
DOUGLAS BUILDING 69-75 NEW MONTGOMERY STREET PIONEER BUILDING 


San Francisco, Cal. Seattle, Wash. 





Los Angeles, Cal. 
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Elevator 
Company 


Pacific Coast Department Office and Works 
509-Sil Howard Street, 








San Francisco, Cal. 


Telephone Private Exchange 527 


PRESERVE YOUR POLES, TIES AND OTHER STRUCTURAL TIMBER 


Avenarius 


Carbolineum 


Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times Its Natural Life—Try It—It 
Will Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


Telephone and Telegraph Companies 


use it on their poles, cross-arms, insulating 
boxes, etc., with good effect. 


Distillers, Syrup and Sugar Refiners, Beet 
Sugar, Glucose and Starch Factories 


use it on woodwork around and in their 
plants exposed to dampness, rot and dry rot, 
such as starch tables, floors, tanks, sills, etc. 
It does not affect the starch, and gives good 
satisfaction as a wood preserver. 


Brewers, Ice Dealers and Manufacturers 
and Maltsters 


use iton damp wood and brick work in cel- 
lars, ice houses and factories, ice runs, sheds, 
etc., wet floors, sills, joists in malt and ice 
factories, stables, posts, etc., without ill effect 
to their products, and testify that it is the best 
wood preserveron the market. Ice will not 
adhere to carbolined wood. 


Miners, Smelters, Etc. 


use it on shaft timber, cable supports, flumes, 
sheds and shaft houses with good results. 


Woolen Mills and Paper Mills 


use it on tubs, floors, joists, damp walls and 
especially on woodwork exposed to steam 
acids, and vapors, and are extremely well 
satisfied with results obtained. 


Ship Builders and Owners, Dock Pro- 
prietors, Coal Dealers, Dredging 
Companies and Fisheries 


use it on docks, piles, scows, decks and ship 
bodies, sheds, warehouses, boats, nets, cord- 
age, sails and tarpaulins, and assert that it 
not only preserves wood, but ropes, nets and 
tarpaulins, keeping them also soft and pliable 
in all weather. 


Creameries, Flour Mills and Irrigation 
Companies 


use it on water wheels and sheds, flumes 
sluices and gates, posts, bridges, etc., and find 
it satisfactory in every way 


Government and Municipalities 


use it on river, canal, harbor and lighthouse 
work, docks, piling, bridges, paving blocks 
etc., and specify it regularly for wood pre 
servation. 


Railroads and Steamship Companies 


use it on ties, cross-ties, bridge timber, signal 
and telegraph posts, car bodies, roofs and 
floors, sheds, warehouses, docks, piling, and 
claim excellent results. It does not weaken 
woodwork against mechanical action and 
absolutely preserves it against rot, dry rot 
and decay. 


Thousands of Testimonials with Pamphlets Free 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 


Distributing Agents 


San Francisco, Cal. 


Beware of Imitations With Similar Sounding Names 
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DOW PUMPS 


Are Manufactured in Great Variety for 





Mining, Marine, Oil and Other Purposes Where a 
First Class Pump is Required 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [etal Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 
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3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. 


Main Works and Yards, Potrero. San Francisco, California 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


Electrical Machinery 


in a wide variety of sizes and outputs 


Marine Sets 


that are efficient, compact and reliable, for use on 


shipboard or in isolated plants 





San Francisco Office : : : : : : Fremont and Howard Streets 
Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 











OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chickgo, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 













LOCAL AGENTS: Moran Bros. & Co., Seattle Tatum & Bowen, Portland Baker Iron Works, Los Angeles 
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GET THE | Electric, Railway and 
Manufacturers Supply Co. 


B E ss I Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


REPRESENTING 
Insist on having THE OHIO BRASS COMPANY 
that RED LABEL Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 


Improved CHICAGO MICA COMPANY 


Mica, Micabond, Varnish Cloths 


ERICSSON TELEPHONE COMPANY 
Telephones 


California TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 





Incandescent 


FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 
















CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION] Centrfsse! Fuel Oi! Burner 


Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 













lanagers have no line troubles when using 


Locke Insulators 


Steam Boilers, Brick Kilns, 
Evaporating Pans, Etc. 





No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 








Write for Our Descriptive Catalogue and Prices 
i VICTOR TYPE adage by American Manufacturing Company 
3 A 
4 Line Pressure i . 336 Macy Street, Los Angeles 
; f. 100,000 Volts. Bay COUNTIES 
+? Tested to ee 
150,000 Volts. rows co INDEX TO CONTENTS 
PATENTED GUANAJUATO 
-. oe een as The American River Electric Company's Plant on the South 
May 29, 1900 Warne PowER Co. Fork of the American River ............... Rowtvck aes 99 
Other patents now 
pending. oe ee Interurban Electric Traction Systems....................... 89 
¥ : : . ' . > . . shed . 
; On Longest Power Transmission Lines In the World Large Fire Pumping Skies ag eee rer ree 92 
i 4oo,o00 LOCKE INSULATORS in use on the Pacific Coast, The Nurnberg Gas Engine.............. edn Vn he A peid a Rae 93 
Operating on Line Pressures up to 100,000 Volts... . . International Electrical Congress.............0 0.0.0 ceee sees +94 
: JNO. MARTIN & CO. Transformer Regulations for Buildings...................... 95 
eR Ce ius renee MIMI cho CN ne ee 95 


69-75 New Montgomery Street, San Francisco. 
pouglas Building, Los Angeles. Pioneer Building, Seattle, Wash. | The Westinghouse-Parsons Turbine......................... 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry @as Meters, Station Meters, Provers, Gauges, Ftc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 





oi | Stands for Mechanical 
* e and Electrical Perfection 


BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ESTIMATES 
MAILED FREE ON APPLICATION 


Pacific Coast Office General Sales Offices 
69-75 New Montgomery Street, San Francisco, Cal. 529 West Thirty-Fourth Street, New York 


203 Equitable Building, Boston, Mass. 638 Century Building, St. Louis, Mo. 66 Perin Building, Cincinnati, Ohio. 720 Empire Building, Atlanta, Ga. } 
510 New England Building, Cleveland, Ohio. Philadelphia, 522 North American Building. 1218-1219 Marquette Building, Chicago, Ill. ; 
Denver, Colo. | 115 Cannon Street, London, E. C., Eng. oi) 





ISCO 


MANUFACTURERS OF 
We make a Specialty 
Tangential Water 
Wheels for 


ENGINEERS 
Fremont and Howard Sts., San Franc 
Hydraulic Machinery 


Abner Doble Company 
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The United States Government 
ad ()] 00 ing Has ordered within a year 1,500,000 square feet of 
* e 

Will stand the test anywhere. Gives satisfaction wherever used. Ruberoid Roofing 
Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 


orcold. Requires no paint when laid. 





The last order was for 3,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 


We are Pacific Coast Agents 


The Paraffine Paint Co. Bonestell, Richardson & Co. 


24 Second Street San Francisco, Cal. Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


85 on. Efficiency | $3.00 FOR $2.25 


Is what users of the 


Tutthill Patent Water Wheels | CLUBBING NOTICE 


are getting 
Economical, Durable and Low in Cost By arrangement with the publishers of 
Adapted to All Speeds and Heads 


Write for Catalogue. It tells all about it, and is gratis Popular Mechanics 
UNITED IRON WORKS 


SOLE MANUFACTURERS 


‘ 
Send for Samples—address Dept. /. 














the most widely read magazine of its kind in 
the United States, we are enabled to offer 





Oakland Office and Works San Francisco 


Second and Jefferson Street 330 Market Street 


Journal of Electricity, 


RIVETED IRON AND STEEL P IP E Power and Gas 


and 





POR HYDRAULIC mu IBRIGATION AND POWER. PLANTS. Manufactured from the for 
THE SCHAW-BATCHER COMPANY PIPE WORKS, $2.25 PER YEAR 
SAN FRANCIBCO. SACRAMENTO. a 
GEORGE E. CARTER &Z CO. Address orders to 
Room 52, Crocker Building SQUARE SAWN JOURNAL OF ELECTRICITY 
N FRANCISCO eee Pp | 
Telephone ies ‘RED CEDAR O es PUBLISHING COMPANY 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 532 Rialto Building San Francisco, Cal. 





The Design and Construction, with Directions 


for Installing, Raening and Repairing of RED WOOD PoLEs 


Kerosene Oil Engines For TELEGRAPa 


. TELEPHONE 
BY MAIL FOR $2.00 . Evectric LiGat 


Power PLANTS 






SPON & CHAMBERLAIN | Union Lumber Company 
121-126 Liberty Street 





TELEPHONE, PRIVATE EXCHANGE 624 
New York, U. S. A. Rooms 206-207, Crocker Building, San Francisco 



























eg 
eee 


EY ie eee 


xxii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





A Photometer For Sale at a Bargain 


A Queen’s special Standard photometer, costing $350, f. o. b., 
Philadelphia, and which remains in the original case, never hav- 
ing been unpacked, is offered for sale at a price which makes it 
an unprecedented bargain. 

Specifications: The photometer bar, which is approximately two 
and one-half meters in length, is marked to read direct in candle 
power. It is supported by cast-iron pedestals, and upon it is 
mounted a metal track upon which the photometer carriage runs. 
Each end of the bar is provided with a metal screen, while the 
photometer screen and carriage is of the standard Bunson type. 
The standard incandescent lamp is mounted on an adjustable sup- 
port, and at the opposite end of the bar is a double automatic 
rotating socket that is arranged for carrying either unbased lamps 
or lamps of any standard base. A 110-volt direct-current electric 
motor and controller accompanies the equipment, which is also 
provided with a finely adjusted rheostat for regulating the current 
on the standard lamp. Two standard sixteen-candle-power in- 
candescent lamps accompany the shipment, and upon each is 
marked the absolute voltage required to bring the lamp to the 
exact candle power named. This photometer set is complete 
with all instrument accessories necessary for the equipment 
of a standardizing laboratory for central station uses, and in addi- 
tion it embodies features which make it adaptable for special 
classes of photometric work, such as is common to lamp factory 
practices. Bids for the purchase of the set are invited, and an 
examination of it by intending purchasers is solicited. 


ApprRESss: GEORGE P. LOW, care THE JOURNAL OF ELEC- 
TRICITY, POWER AND GAS, 532 Rialto Building, San Francisco. 


HE use on threaded pipe joints is only one of a score of good 
applications of DIXON’S GRAPHITE PIPE JOINT 
COMPOUND. Bolts, nuts, studs, flanges—everywhere that 


tightness is wanted with the possibility of easy separation at any 
time. Write for Booklet 67-D and a free sample. 


Joseph Dixon Crucible Company, Jersey City, N. J. 








Bound Volumes 


of the 


Journal of Electricity, Power and Gas 
1903 
Now Ready for Distribution 
Price, $5.00 


Address J. M. Shawhan, Manager 
532 Rialto Building San Francisco, Cal, 


WANTED 


The following numbers of 


The Journal of Electricity, Power and Gas 
1895—July 
1896—April, July, August 
1897— April 
1898—June 
1900—February, March, April, May, June 
1901—January, February, May, July, August, Sept. 


Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 
warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 


THE ONLY perrectty BALANCED VALVES 
AMERICAN BALANCE VALVE CO. 


JERSEY SHORE, PENNA. 















































EASTERN OFFICE AND WORKS 
SAN FRANCISCO OFFICE, RIALTO BUILDING 















a"; This pin is made 
Caen euca- 
us, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
lants on the Paci- 
ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
pty Porno Pow- 
er Company, Jno. 
Martin & Co, and 
many others. 
ddress, 


Hardwood Planing Mill Co. 24% 2°S®: 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERTIIS 
When for 


2 Cents aday 


YOU CAN HAVE 


Pure, Sparkling 
Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal 
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Heald’s School of Mines 
and Engineering 


24 Post Street, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigonom- 
etry, Draughting, Strength of Materials, and Surveying. 

The Mining Engineering Course includes Assaying, Blow- 
Pipe Analysis, Mill Construction, Milling, Mining, Geology, 
Mineralogy, Economic Geology, Surveying, and Mathematics. 

The [letallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL AND ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work-Shop 
and Laboratory Practice, Construction, Mechanical Drawing, 
Mathematics, etc. 


DAY AND EVENING CLASSES 








The Commercial Department of this College affords unex- 
celled opportunities for the acquisition of a business education. 
Write for new 80 page Catalogue and College Journal. 


Address 


E. P. HEALD, President 


24 Post Street, San Francisco, Cal. 


FOR SALE 


General Electric Company's Equipment 


One ATB, 12-pole, 180 horsepower, 566 revolutions per minute, 
6000-volt, three-phase, sixty-six-cycle, revolving field synchronous 


motor, with base, shaft, two bearings and pulley. 


One IB, 2-pole, 4%-kilowatt, 1800 revolutions per minute, 60- 


volt, belt-driven exciter. 


One marble switchboard panel- containing switches and instru- 


ments for operating the above synchronous motor and exciter. 


Practically new, complete in every detail, and ready for im- 
mediate delivery. 


Apply 
L. E. HANCHETT, 


106 Crocker Building, San Francisco 





FOR 


REMINGTON 


SALE 


TYPEWRITER 


SMITH-PREMIER TYPEWRITER 


Both Practically New 


Address 


Care of Journal of Electricity, Power and Gas 


<*TYPEWRITER,?’’ 


532 Rialto Building, San Francisco 
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~~. Thomas High Tension Glazed Porcelain Insulator 


The Latest and Most Up-to-Date Insulator on the Market 


Adopted by the City of Seattle Municipal Plant 
and the Standard Electric Company of California 


CALIFORNIA ELECTRICAL WORKS 
547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Nevada, Western Arizona, Oregon and Washington, and 
carrying a full stock for prompt shipment of the following standards: 


Sunbeam Incandescent Lamps 
Habirshaw Rubber Covered Wire 

O. K. Weatherproof Wire 

American Transformers 

Western Electric Direct Current Fans 
Emerson Alternating Current Fans 
Brookfield Glass Insulators 

Western Electric Dynamos and Motors 
‘“‘Electrose’’ Street Railway Materials 
Fletcher Line Material 

McCandless Miniature Lamps 

Weston & Whitney Instruments 
Bryant Sockets, Cut-Outs, Etc. 

Hill Switches 

Lacey Controllers 

D. & W. Non Arcing Fuses 

C. E. W. High Tension Switches 
Thomas High Tension Insulators 
Edward’s Material 

Western Electric Arc Lamps 

Ross Annunciators 

Dickey Sutton Carbons 

United Electric Heating Irons 
Electroduct Conduit and Bossert Boxes 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 

























The accompanying 
cut shows a four-cir- 


cuit, three-wire, dis- 


oo 
A a 


tributing board, mains 


at) 


and circuits controlled 


‘ 


Abbe ad, 


by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 


PACIFIC COAST SALES DEPARTMENT ; , 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. CROUSE-HINDS DISTRIBUTING BOARDS 


CHAS, F, SLOANE, Sales Agent A. B. SAURMAN, Manager 








FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 


General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F, SLOANE co. 


BRANCH OFFICES: Exclusive Pacific Coast Sales Agents 


New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 





Hemingray Insulators|4 HEART TO HART TALK 
For Voltages up to 75,000 = RA Rien HART ee 


Used upon the entire installation of the Northern This is the Standard Push Button Type 


California Power Company 


World’s Standard 


Tit Std gy tPdpws 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
. Ke 0. —_— 
The Chas. e Sloane C THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 


eg a: e CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | ss... ves wins, Sccuts Gliaaindiie tei atone 
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typifies machinery markedly superior in points of engineering and manufacture over ordinary elec- 
trical apparatus. It comprises the latest developments and improvements in generators, trans- 
formers, rotary conyerters, motor-generator sets, switchboard apparatus, etc., and now includes 
railway equipments and supplies. S.K.C. apparatus is unequalled for its simplicity and reliability. 


S kK C ne Type A. QO. (Oil Insulated) 
e * 
* a e Lighting Transformers 
; The lack of a good lighting transformer is directly respon- 
& ' ‘ sible for bringing about, some ten or twelve years ago, the 
}. a oe 2 ‘, formation of the Stanley Electric Manufacturing Company, and 
t es ” — we may consistently call to attention that it was a Stanley 
Transformer which was the first transformer entitled to any 
2 consideration as an efficient piece of electrical apparatus. 
Before the advent of this piece of apparatus little thought 
~ had been given to the transformer question. Almost anything 
sufficed; the impression given out by the manufacturers then 
in the field being that the transformer embodied everything 
that was good, had no leakage and possessed an efficiency well 
nigh perfection. Little or no education on the subject was to 
be had and investigation was discouraged. 
] But the station manager was quick to appreciate more 
comprehensive study and more careful work, and the educa- 
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L ——— — . tional policy instigated by our representatives began the 
. — awakening to a realization of what an important part of an 
i ee ee ee outfit the transformer really is. 
‘ Other manufactures were made keenly cognizant that the 
“‘anything’’ would no longer suffice. The great manufactur- 
i ing companies made strenuous efforts, utilizing their unlimited 
i resources to check the movement of the new concern, which 
3 persisted in being specialists, had the courage to refuse to be — 
i bought up, and the ability to produce apparatus of unprece- 
f dented excellence. 
i ‘‘New Types’’ of transformers became numerous, and 


then, as it began to be manifest what a thoroughly meritorious 
+ combination the Stanley transformer really was, the movement 
settled down to an era of study, improvement and development 
| which have been of inestimable benefit and profit to the central 
; station interests of the country. ‘The appearance of the Stan- 
ley Transformer marked an important point in the status of 

alternating current. 
Sixteen sizes, varying from % to 30-kilowatt capacity, of 
' A. O. Transformers are carried in stock. Rear View 
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Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal: 
507 Pioneer Building, Seattle, Wash. 521 Douglas Building, Los Angeles, Cal. 


ee 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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KNIGHT’S 
WATER.... 
Whee... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Dtuabineeuuee outter Creek, Cal. 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
a mo ee) «=6C44 Post Strect;, San Francisco 


Telephone Systems Installed.... 


Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


a THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York 
MANUFACTURER OF PHILADELPHIA, PA. 
Boston Baltimore Cleveland 


oS “Chloride Hccumulator 


Canada, Canadian General Electric 


Co., Ltd., Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 


SAN FRANCISCO: Rialto Building 
Send for descriptive bulletins. 

























LOS ANGELES 
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Power Plant Construction 


BUSINESS firm, like a business man, is known by his 
x works. Along this line of reasoning there is no estab- 

lishment west of Chicago which is in a position to show 
so extensive and such uniformly high-class steam engineering as 
that installed by us. 
To give a complete list of our installations would be impossible 
in this space, but among the plants which we have furnished and 
installed lately in San Francisco may be mentioned the Inde- 
pendent Electric Light and Power Company, The Rialto Office 
Building, The United Railroads Company, A. Schilling & Co., 
The Merchants Ice and Cold Storage Company and the San 
Francisco Dry Dock Company. 
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In the southern part of the State are the plants of the Angelus 
Hotel, Conservative Life Building, the Pacific Electric Railway 
and the Pacific Light and Power Company, all of Los Angeles. 
The Chase Nursery Company, Ethanac, and also at Corona, and 
in Arizona, the Phoenix Light and Power Company, Consoli- 
dated Canal Company, Phoenix Railway Company and the 
Douglas Improvement Company. We are prepared to make 
plans and estimates, or undertake the installation of any class of 
motive power work in all its branches, electric railway or lighting 
plants, mining and milling machinery, etc. 


Chas. C. Moore & Co., Engineers 


Main Office 


63 First Street, San Francisco, Cal. 


Branches 


SEATTLE NEW YORK 
218 Second Avenue, So 


SALT LAKE CITY 
1303 Havemeyer Building 512 Scott-Strevell Building 
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Electrical 
Decorations 
of All Kinds 


os 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 
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Kilbourne & Clark Company 


Pacific Coast Sales Managers 


















National Electric 
Company 


Milwaukee, Wis. 


Nernst Lamp 
Company 


Nernst Lamps and 


Alternating Current Generators, 
belt driven, direct coupled and engine 
types, in capacities up to 1500 a 
watts. Single-phase and polyphase. 
Voltages, speeds and frequencies to 
suit conditions. 

Direct Current Generators and 
Motors of various types voltages and 
speeds, in capacities up to 1 kilo- 
watts. 


Supplies 


Cutler-Hammer Apparatus 
Stromberg-Carlson Telephones 
Christensen Air Brakes 


Rotary Converters for converting 
from direct to alternating current or 


vice versa. Built only on order in and 
capacities to suit. 

Motor Generator Sets of various 
sizes and speeds according to require- Compressors 


ments. 

Our Machines conform in every 
respect with the standard specifica- 
tions adopted by the American Insti- 
tute of Electrical Engineers. 


Electrical Supplies of Every 
Description 





NO. 565. ALTERNATOR FRAME AND ARMATURE. SHIELDS REMOVED, SHOWING ACCESS TO WINDINGS 


519 Mission Street, San Francisco, Cal. 


Telephone Davis 43 
815-817 Second Avenue, Seattle, Wash. 





Chinatown. San Francisco. 





California Limited 


The Scenic Way East 


Trains Leave San Francisco Daily 
for the 2000 Mile Run to Chicago. 


In San aaa bea 












Santa Fe 
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E. H. BENJAMIN 
Mining Engineer 





Cc. ‘.. CORY 
ene and Mechanical 















WYATT H, ALLEN A. M. HUNT WYNN MEREDITH 
Electrical Engineer aa and Hydraulic Electrical Engineer 
ngineer 


ENGINEERING OFFICES 


Telephone Main 1870 
Expert Examination. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 
Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 





501 Hayward Building 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 407 Lankershim Bidg. 
San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 "Phone James 1846 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


BERKELEY, CAL. 


San Francisco 


2538 Dwight Way 


Cc. L. TURNER 
Mechanical 
Draughtsman 

Complete Plant Work a Specialty 
Address communications to 


204%; Eddy Street - = San Francisco, Cal. 
’Phone Larkin 2982 


Surveys for Proposed Hydro-Electric Power Plants a 
Specialty. 


G. F. WAKEFIELD 


Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 


Surveys for ‘ Right of Way’”’ applications over U. S. 
Government torest and other reserves. 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


331 Pine Street 
Advisory Reports. 


ORLAN CLYDE CULLEN, C, E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 


United States and Foreign Patents. Caveats. Trade 
Marks and Copyrights 
Military and Naval Inventions a Specialty 
Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


Standard Electrical 


Construction Company 
Rialto Building 


San Francisco 
Telephone Private Exchange 580 


Engineers and Contractors 


Power Installations, Including Pole Lines 
and Substations, a Specialty 


Transformers and Field 
Coils of All Types 
Rewound 


Armature Winding 
Commutator Filling 
and Building 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Soiicited 


185 Jessie Street 


Near Third San Francisco 
PHONE MAIN 998 


The Stanley-Taylor Company 


designs good advertising 


ue 


656 Mission Street 





Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 


i d s 
oe Stationer =e STANLEY INSTRUMENT COMPANY 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 


146 Broadway. 


Francisco, 31-33 New Montgomery St. 
SEATTLE WASH., Pioneer Building 


NEW YORK: Los ANGELES: 
511 Douglas Building. 


Cable Address ‘‘Edben’’ 


Construction Supervision. 
L. M. HANCOCK 


Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 
907 Rialto Building San Francisco, Cal. 
—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : :. San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars © Established 1864 


P. A. REGER 


Dealer in all kinds of 
Metals, Electrical Appliances, Acids and 
General Merchandise 


850 Division Street San Francisco, Cal. 
Bet. Seventeenth and Eighteenth, Folsom and Harrison 


Telephone White 661 


Submit Your Specifications for 


Bolts of All Descriptions, Lag 
Screws, Cross-Arm Braces 
Metal Insulator Pins 
and Pole Steps 
to the 


Benicia Agricultural Works 


City Office: 2 Pine Street, San Francisco, Cal. 
Factory: Benicia, Cal. 


Prompt Delivery Best Quality Right Prices 





Repwoop Pores 
a ty hg 
Union Lumber Company 


TELEPHONE 
In lots and sizes tofsuit at short notice 
Rooms 206-207, Crocker Building, San Francisco 
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WE ILLUSTRATE HEREWITH A 


Nurnberg Gas Engine 


Four Cycle, Double Acting 


For All Power Purposes 


Greatest Efficiency Highest Economy 
BUILT IN UNITS 130 TO 6000 HORSEPOWER 





OPERATES WITH 


NATURAL 
PRODUCER 

COKE OVEN 
BLAST FURNACE 


ILLUMINATING 





The Nurnberg Gas Engine 


i 

i for the manufacture and sale of which we have acquired the exclusive rights for 
the United States, Canada and Mexico, has been developed and thoroughly tested 
in large units, and has been brought to a state of perfection in which it will 
answer with absolute reliability the most exacting demands of power generation 


Write for information concerning the installation of complete gas power plants 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER TREA 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "*.5.2°" 29-33 Rialto Bldg., Chicago, II. 
















‘a 
TRADE fy hat Fi 
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_— 


MARK 


Trin 





IMPERIAL PORCELAIN EMERALD GLASS 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to g 


80,000 volts. 


7 Ar reet, 
Catalogues, Blue Prints and Detailed Information upon request. ch Stree BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY  rrexisenratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Write for Bulletin on 


Polyphase Alternating Type “B” Motors 


Current Machinery 


They Have Solid Cast Iron 


Sliding Sub-Bases and 


All T i 
of ypes and Capacities Paper Pulleys 


® ° . The B hes Need Not B 
Direct Current Lighting at ae Maen i 
Load from 0 to 150 


Per Cent. 


and Power Machinery 





Marine Lighting Sets They Are Fool Proof 


BULLOCK TyPE “‘B”’ 7 1-2 HORSEPOWER MOTOR 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, Bit itigio Suan” 


OF CALIFORNIA SAN FRANCISCO, CAL. 


Wagner Electric Manufacturing Company 


ST. LOUIS, MO. 
High Grade Dead Beat Instruments, Alternating Current and Direct Current 


Power and Lighting Transformers. High Tension Transformers. 


» ~~ / Motor-Generator Sets 
F For Automobile Charging 












TyPe “B’’ MOTOR-GENERATOR SETS 


Pacific Coast Office: 'WAGNER-BULLOCK ELECTRIC COMPANY.  *<¢, R!4LT0. BuILDIN 
OF CALIFORNIA SAN 


33 Mission Street 
ANCI » Cc 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS C. S. FLUSH SWITCHES \ 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 















AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in $an Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 





THE BOSSERT ELECTRIC CONSTRUCTION GO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
MO OR CO BUS GS A Siz - pag . le, Singl ng ale Break 
n e n ole, 1 e or e ° 

THE ERICKSON CONDUIT INSULATORS ore "Siniie-ar Deoiie Tinew. 2 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, 
KNOBS, CLEATS, ETC. 


CLAY TUBES, KNOBS, 
CLEATS, ET. s+ # 





FACTORY DELIVERY 





NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 
658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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THE LESTER PIANO 


Know you are right, then go ahead. 


Know the Lester, you will buy it. 


O inducement should appeal more strongly to the 
N intending piano purchaser than actual merit. A 
showy case is no indication of a good musical 
instrument, and often that is all a high price buys. The 
price for the Lester is lower than other leading pianos, 
which demonstrates that its manufacturers are satisfied 
with a fair profit. Ever increasing sales have permitted 
improvement, where improvement was possible, without 
raising the price. 

To these consistent methods is due this remarkable 
piano value—a piano possessing a delightful tone, pure 
and mellow, an action unusually accurate and easy. Such 
attention has been paid its construction that it will satisfy 
for generations to follow. The price to pay, while reason- 
able, depends upon the purchaser’s taste in finish, there 
being but one grade of its musical qualities. 

Realizing that the future on this coast of the Lester 
piano depends upon its present satisfaction, its agents are 
ever ready to guarantee these statements. 


POMMER-EILERS MUSIC COMPANY 


23 South Sutter Street, Stockton 653 Market Street, San Francisco 
Mail Building Opposite Chronicle Building 
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No. 903 Welsbach Indoor Arc 
Lamp. 





N the year that the Welsbach Indoor Arc Lamp has been before the public, 
| upwards of 42,000 have been sold—a fitting and deserved testimonial to its 
many good qualities. We have tried to discover blemishes in it—tried to 
add here or there to its efficiency. But we find no weak spot, and at the begin- 
ning of this season we offer the lamp with the positive knowledge that no 
better indoor lampis or has been made. It has one feature that commends on 
sight—an arrangement whereby shade and glube may be raised and mantles 
renewed without fear of breakage. The globe may also be lowered beneath 
the base of the lamp for cleaning. Breakag= of either globe or mantle is re- 
duced to a miniumum. 


The dealer who sells a satisfactory article 
not only makes a customer, but keeps one. 


WELSBACH COMPANY 


359 SUTTER STREET, SAN FRANCISCO, CAL. 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street 


San Francisco, Cal. 


Telephone Bush 352 


The Luitwieler Pumping Engine Co. 


BUILD 


Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 


Elevators, Mines, Paper Pulp Pumps 


in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 


A CONSTANT LOAD GUARANTEED 


We offer $1000 to any pump builder who can produce the same 
results as are obtained by our pumps 


Write us for estimates 


FACTORY 
707-715 North Main St., Los Angeles, Cal. 


LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 





| Used with 400,000 horsepower of water wheels 


in this country alone 


THE LOMBARD GOVERNOR GOMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 


SAN FRANCISCO, CAL. 


Pioneer Building Douglas Building 


Seattle 





Los Angeles 











Westinghouse 
Type D Oil Switches 


Built in sizes up to 1000 Amperes and 3300 Volts 
Single and Double Throw 
In Two, Three and Four Pole Combinations 
For Switchboard and Wall Mounting 


Their compact design, the ease of connecting and disconnecting, the thorough 
insulation of connections, and the facility with which the interior may be 
inspected, give them a superior adaptability for use under varied conditions 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
bon ee ny Sheen ae Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities. 
Mounting With Tank Dropped Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices $ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
( Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manufacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 
Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 


for 


Every 
Service 









Avenarius 
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Elevator 
Company 


Pacific Coast Department Office and Works 
509-S5i1 Howard Street, 


San Francisco, Cal. 


Telephone 


PRESERVE YOUR POLES, TIES AND OTHER STRUCTURAL TIMBER 


Carbolineum 


Private Exchange 527 


Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times Its Natural Life—Try It—It 
Will Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


Telephone and Telegraph Companies 


use it on their poles, cross-arms, insulating 
boxes, etc., with good effect. 





Distillers, Syrup and Sugar Refiners, Beet 
Sugar, Glucose and Starch Factories 


use it on woodwork around and in their 
plants exposed to dampness, rot and dry rot, 
such as starch tables, floors, tanks, sills, etc. 
It does not affect the starch, and gives good 
satisfaction as a wood preserver. 


Brewers, Ice Dealers and Manufacturers 
and Maltsters 


use it on damp wood and brick work in cel- 
lars, ice houses and factories, ice runs, sheds, 
etc., wet floors, sills, joists in malt and ice 
factories, stables, posts, etc., without ill effect 
to their products, and testify that it is the best 
wood preserver on the market. Ice will not 
adhere to carbolined wood. 


Miners, Smelters, Etc. 
use it on shaft timber, cable supports, flumes, 
sheds and shaft houses with good results. 


Woolen Mills and Paper Mills 


use it on tubs, floors, joists, damp walls and 
especially on woodwork exposed to steam, 
acids, and vapors, and are extremely well 
satisfied with results obtained. 


Ship Builders and Owners, Dock Pro- 
prietors, Coal Dealers, Dredging 
Companies and Fisheries 


use it on docks, piles, scows, decks and ship 
bodies, sheds, warehouses, boats, nets, cord- 
age, sails and tarpaulins, and assert that it 
not only preserves wood, but ropes, nets and 
tarpaulins, keeping them also soft and pliable 
in all weather. 


Creameries, Flour Mills and Irrigation 


Companies 
use it on water wheels and sheds 
sluices and gates, posts, bridges, etc 
it satisfactory in every way. 


flumes 
and find 


Government and Municipalities 


use it on river, canal, harbor and lighthouse 
work, docks, piling, bridges, paving blocks 
etc., and specify it regularly for wood pre 
servation 


Railroads and Steamship Companies 


use it on ties, cross-ties, bridge timber, signal 
and telegraph posts, car bodies, roofs and 
floors, sheds, warehouses, docks, piling, and 
claim excellent results. It does not weaken 
woodwork against mechanical action and 
absolutely preserves it against rot, dry rot 
and decay 


Thousands of Testimonials with Pamphlets Free 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 


Distributing Agents 


Beware of Imitations With Similar Sounding Names 


San Francisco, Cal. 
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DOW PUMPS 


Are Manufactured in Great Variety for 


Mining, Marine, Oil and Other Purposes Where a 
First Class Pump is Required 


GEO. £. DOW PUMPING ENGINE COMPANY 


Sole Pacific Coast Agents for 
Schwartz [etal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


W Reels 


We build a tangential type 


W ater 








of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. a . e 
Main Works and Yards, Potrero. San Francisco, California 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


Electrical Machinery 


in a wide variety of sizes and outputs 


Marine Sets 


that are efficient, compact and reliable, for use on 


shipboard or in isolated plants 





San Francisco Office : : : 


ee 
. 
* 


Fremont and Howard Streets 


Worthington Pumping Engines and Hydraulic Machinery 





HENRY R. WORTHINGTON 





Pumping machinery for all 
duties 


ee 






OFFICES: 







New York, Boston, Philadeiphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 






PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 









LOCAL AGENTS: Moran Bros. & Co., Seattle $ Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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GET THE | Electric, Railway and 


Manufacturers Supply Co. 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


































REPRESENTING 
THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 
CHICAGO MICA COMPANY 
Mica, Micabond, Varnish Cloths 
ERICSSON TELEPHONE COMPANY 
Telephones 
TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


Insist on having 
that RED LABEL 





Improved 


| California 





5, 
aoe - 

< ot eee ae 

NOAA 


Incandescent 


FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 





CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION Centrifugal Fuel Oil Burner 


Best and Most Reliable Oil Burner Made 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 





[Managers have no line troubles when using 


Locke Insulators 







Adapted for Use Under All Kinds of 


Steam Boilers, Brick Kilns, 
Evaporating Pans, Etc. 







No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 


Write for Our Descriptive Catalogue and Prices 


VICTOR TYPE nemeanagi American Manufacturing Company 
Co. Macy t, An 
Line esp mracease So. 336 Macy Street, Los geles 
100,000 Volts. Bay COUNTIES 
_—- aie INDEX TO CONTENTS 
150,000 Volts. ae 
PATENTED GUANAJUATO The Yreka Light and Power Transmission, by Leon M. Hall.. *99 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 





PROMPT ATTENTION CORRESPONDENCE SOLICITED 





MANUF A UJ 


NEW YORK. 


PTTL LIT TIC SASH TH: Ug 4 


CHICACO CLEVELAND CINCINNATI ST. LOUIS. DENVER. BOSTON 


> ie FRANCISCO 






San Francisco Office: 69-75 New Montgomery Street 
Seattle Office: Pioneer Building, Seattle, Wash. Los Angeles Office: Douglas Building, Los Angeles 





We make a Specialty 
Tangential Water 
Wheels for 


MANUFACTURERS OF 


ENGINEERS 


Fremont and Howard Sts., San Francisco 


Abner Doble Company 
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The United States Government 
ad ()] 00 ing Has ordered within a year 1,500,000 square feet of 
R b 
Will stand the test anywhere. Gives satisfaction wherever used. Il eroid Roofing 
Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 


or cold. Requires no paint when laid. 













The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


The Paraffine Paint Co. Bonestell, Richardson & Co. 


24 Second Street San Francisco, Cal. | Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


oc. eck Efficiency $3.00 FOR $2.25 


Is what users of the 


Tutthill Patent Water Wheels 
are getting CLUBBIN G NOTICE 
Economical, Durable and Low in Cost Se 
Adapted to All Speeds and Heads 


Send for Samples—address Dept. J. 











Write for Catalogue. It tells all about it, and is gratis By arrangement with the publishers of 
UNITED IRON WORKS 
SOLE MANUFACTURERS , 
Oakland Office and Works San Francisco Popular Mechanics 
Second and Jefferson Street 330 Market Street 


the United States, we are enabled to offer 


ist of esti, 


POR HYDRAULIC MINES, JBRIGATION AND POWER. PLANTS. Manutsctured from the Power and Gas 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


9 MISSION ST. 211 to 219 J ST., and 
SO *FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. Popular Mechanics 


Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO a Po | e S ne 
Telephone Main 545 ORED CEDAR ; 


Quotations Furnished in Lots and Sizes to Suit Dema nds. and Pine Cross Arms 


The Design and Construction, with Directions $2.25 PER YEAR 


for Installing, Running and Repairing of 
Kerosene On Engines 








& 






Address orders to 
BY MAIL FOR $2.00 


SPON & CHAMBERLAIN 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A. | 532 Rialto Building San Francisco, Cal. 
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A Photometer For Sale at a Bargain 


A Queen’s special Standard photometer, costing $350, f. 0. b., 
Philadelphia, and which remains in the original case, never hav- 
ing been unpacked, is offered for sale at a price which makes it 
an unprecedented bargain. 

Specifications: The photometer bar, which is approximately two 
and one-half meters in length, is marked to read direct in candle 
power. It is supported by cast-iron pedestals, and upon it is 
mounted a metal track upon which the photometer carriage runs. 
Each end of the bar is provided with a metal screen, while the 
photometer screen and carriage is of the standard Bunson type. 
The standard incandescent lamp is mounted on an adjustable sup- 
port, and at the opposite end of the bar is a double automatic 
rotating socket that is arranged for carrying either unbased lamps 
or lamps of any standard base. A 110-volt direct-current electric 
motor and controller accompanies the equipment, which is also 
provided with a finely adjusted rheostat for regulating the current 
on the standard lamp. Two standard sixteen—candle-power in- 
candescent lamps accompany the shipment, and upon each is 
marked the absolute voltage required to bring the lamp to the 
exact candle power named. This photometer set is complete 
with all instrument accessories necessary for the equipment 
of a standardizing laboratory for central station uses, and in addi- 
tion it embodies features which make it adaptable for special 
classes of photometric work, such as is common to lamp factory 
practices. Bids for the purchase of the set are invited, and an 
examination of it by intending purchasers is solicited. 


ADDRESS: GEORGE P. LOW, care THE JOURNAL OF ELEC- 
TRICITY, POWER AND GAS, 532 Rialto Building, San Francisco. 


Dixon’s Ticonderoga White Graphite 


the most perfect solid lubricant known, is itself cheap and 
saves enormous percentages of coal and expensive cylinder 
and engine oils, 

We will forward Booklet 67-C and a sample upon request 


Joseph Dixon Crucible Company, Jersey City, N. J. 





EASTERN OFFICE AND WORKS 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Bound Volumes 


of the 


Journal of Electricity, Power and Gas 
1903 
Now Ready for Distribution 
Price, $5.00 


Address Journal of Electricity Publishing Company 
532 Rialto Building San Francisco, Cal. 


WANTED 


The following numbers of 


The Journal of Electricity, Power and Gas 
1895—July 
1896—April, July, August 
1897— April 
1898—June 


1900—February, March, April, May, June 
190i—January, February, May, July, August, Sept. 


Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 
warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 





HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 


THE ONLY perrectty BALANCED VaALvEs 
AMERICAN BALANCE VALVE CO. 


JERSEY SHORE, PENNA. 
SAN FRANCISCO OFFICE, RIALTO BUILDING 


















This pin is made 
of seasoned’ euca- 
lyptus, a wood par- 
ticularl adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 

‘oast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay eee a, 
er Company, Jno. 
Martin & Co., and 
many others. 

Address, 


SAN JOSE, 
CAL. 


Hardwood Planing Mill Co. 






WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERTIIS 
When for 


2 Cents aday 


YoU CAN HAVE 
Sparkling 
Water 


Pure, 


Duplex Filter 
Does It 


: Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 
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Heald’s School of Mines 
and Engineering 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigonom- 
etry, Draughting, Strength of Materials, and Surveying. 

The Mining Engineering Course includes Assaying, Blow- 
Pipe Analysis, Mill Construction, Milling, Mining, Geology, 
Mineralogy, Economic Geology, Surveying, and Mathematics. 

The [letallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL AND ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work-Shop 
and Laboratory Practice, Construction, Mechanical Drawing, 
Mathematics, etc. 


DAY AND EVENING CLASSES 





The Commercial Department of this College affords unex- 


celled opportunities for the acquisition of a business education. 
Write for new 80 page Catalogue and College Journal. 


Address 


E. P. HEALD, President 


130 Union Square Avenue, 


San Francisco, Cal. 


Don’t Forget 


that you have your choice of 


Fine Limited Trains 
Routes East 


over the lines of the 


Southern Pacific 


Golden State Limited 
Overland Limited 
Sunset Limited 


Will take you by way of Portland, Oregon, 
Ogden, Utah, or New Orleans, Louisiana. 


The Quickest Time 
The Best Service 


Each Way Every Day 


FOR SALE 


REMINGTON TYPEWRITER 


SMITH-PREMIER TYPEWRITER 


Both Practically New 


Address 


Care of Journal of Electricity, Power and Gas 


“TYPEWRITER,” 





532 Rialto Building, San Francisco 
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ae _. Thomas High Tension Glazed Porcelain Insulator 
> The Latest and Most Up-to-Date Insulator on the Market 


Adopted by the City of Seattle Municipal Plant 
and the Standard Electric Company of California 





CALIFORNIA ELECTRICAL WORKS 
547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Nevada, Western Arizona, Oregon and Washington, and 
carrying a full stock for prompt shipment of the following standards: 


4 i Sunbeam Incandescent Lamps 
ne ; Habirshaw Rubber Covered Wire 
Be O. K. Weatherproof Wire 
a ae American Transformers 
Western Electric Direct Current Fans 

? Emerson Alternating Current Fans 

i Brookfield Glass Insulators 

By Western Electric Dynamos and Motors 
‘* Electrose’’ Street Railway Materials 
Fletcher Line Material 
McCandless Miniature Lamps 
Weston & Whitney Instruments 
Bryant Sockets, Cut-Outs, Etc. 
Hill Switches 
Lacey Controllers 
D. & W. Non Arcing Fuses 
C. E. W. High Tension Switches 
Thomas High Tension Insulators 
Edward’s Material 
Western Electric Arc Lamps 
Ross Annunciators 
Dickey Sutton Carbons 
United Electric Heating Irons 
Electroduct Conduit and Bossert Boxes 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 












The accompanying 


cut shows a four-cir- 






cuit, three-wire, dis- 


fat 
> 


tributing board, mains 


ty 






and circuits controlled 





} 
Saha AL 
mY i 


by switches; from 


the largest feeder 


WT. Rae 


mains twenty - eight 
two-wire circuits, with 
fuse holders, are fed. 


A Sihililt@dlelbldllihleteenn 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


CROUSE-HINDS DISTRIBUTING BOARDS 


FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N, J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 


New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
Crossley Building SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


World's ae = tandard 





OG wy 
e » Dil w=\ 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 
THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Crossley Building San‘Francisco, Cal. 
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e Syvsrtem 


Inductor Generator 


is entirely free 








from complica- 
tion of any kind. 
The field coil 
is stationary, 
the armature is | 
stationary, and 
there are 
neither brushes, 
collectors nor 
moving wires of 


2 i ap nn RS EE PBS BR 


any kind. 
Wear and 
tear are only 















ae 
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such as can re- 





sult from the 





simplest known 


TE RAN SBh hm mtn 






mechanical 












ee 
es 


movement—a 
shaft revolving 


5 ia 





in bearings. 





There is no 





’ 


“theory” about 





paralleling 
S.K.C. mach- 






S.K.C. Inductor Alternator in course of construction, showing the moving element, the Inductor and the Stationary ines—they sim- 
Field Coil. The generator is rated at 1800 kilowatts and will run direct connected to an engine operating 
at 75 revolutions per minute. Two machines of this type were recently furnished the Pacific ply do it 


Electric Railway Company, of Los Angeles, Cal. 





Stanley Electric Manufacturing Company, 
Pittsfield, Mass. 








PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 






Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 
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KILBOURNE & CLARK 
COMPANY 


Jobbers and Importers 


Electrical Machinery and Supplies 


FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 
















Nernst Lamps. Garton-Daniels Lightning 
Arresters. Electric Porcelain. Pittsburgh 
Transformers. Stromberg-Garlson Tele- 
phones and Apparatus. Cutler-Hammer 
Rheostats, Field Regulators and Dimmers. 
National Electric Company (Midwaukee, 
Wis.) Generators and Motors 2% +t tt 


























Main Office and Factory 
FORT WAYNE, INDIANA 


Western Offices 
San Francisco, California 
69-75 New Montgomery Street 














No 8 Dimmer 


519 Mission Street, San Francisco, Cal. 


Telephone Davis 43 
815-817 Second Avenue, Seattle, Wash. 


Los Angeles, California 
Douglas Building 


Seattle, Washington 
Pioneer Building 














National Electric Company 
| Dealers in Electrical Supplies and Apparatus 
ELECTRICAL CONTRACTORS 
Se ore ctos Inetatea 344 Post Street, San Francisco 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 
52-54 Natoma Street, near Second 


rimtepie oun xevvox LHE ELECTRIC STORAGE BATTERY CO. 


MANUFACTURER OF PHILADELPHIA, PA. 
Boston Cleveland 


es “Chloride Hccumulator™ 


Canada, Canadian General Electric 
Co., Ltd., Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 


ANCISCO: itdi 
wet en ee Send for descriptive bulletins. 


ETS 
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BABCOCK & WILCOX 
BOILERS 


HE success of the Babcock & Wilcox Boiler is due to many years constant ad- 
herence to one line of research, experimenting and fractical working 
Since its introduction there have been more than thirty water tube or 
sectional boilers put upon the market by other parties, a few of which attained to 
some distinction and sale, but all of which have completely disappeared, leaving 
scarcely a trace behind save in the memories of their victims. 

It is with the object of protecting customers and friends from disappointment 
and loss through such discarded ideas that these experiments, made in the develop- 
ment of the present Babcock & Wilcox Boiler, are spoken of, the value and success of 
which are evidenced by the fact that the largest and most discriminating. buyers con- 
tinue to purchase them after years of practical experience with their working. 


C HAS x Se MOORE, Mar. Paciric Coast Orrices 


Main Office 63 First Street, San Francisco, Cal. 
Los Angeles, 319 Trust Bidg. Seattle, 218 Second Ave., South. Salt Lake, 542 Scott-Strevell Bidg. 
New York, 1303 Havemeyer Building. 
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CABLE ADDRESS 
NEW YORK 


“GLOVE BOXES” 
ALL FOREIGN OFFICES 
“BABCOCK" 


(vse 
























OR OUR BOOK “STEAM” 








BOSTON ce ATLANTA, GA. 
35.FEDERAL St. Ie > * 817 EQUITABLE BLDG. 
PHILADELPHIA DR LEANS — D&D MEXICO. cITY 






NORTH AMERICAN BLDG. (215 MARQU 
SAN FRANCISCO ma 2 
32 FIRST ST. - er | Kee = a DE LA HAVANA 


BABCOCK & WILCOX 
OILERS 


HERE are no stay bolts in a Babcock & Wilcox Boiler. No large flat surfaces. 
No crooked tubes. Every inch of the interior can be inspected and thoroughly 
cleaned. Very nearly 2,000,000 horsepower have been sold and 300,000 horse- 

power a year are now being sold. They are in use in every country on earth. 

About 500,000 horsepower are in use in electrical work. In this industry alone 
there is a greater amount of Babcock & Wilcox Boiler horsepower than has ever been 
built of any other single type of water tube boilers for all purposes. 

Three-quarters of the water tube boilers now bzing sold the world over are 
Babcock & Wilcox Boilers. 


& H AS. .. e MOO R E, Mar. Paciric Coast Orrices 


Main Office 63 First Street, San Francisco, Cal. 
Los Angeles, 319 Trust Bidg. Seattle, 218 Second Ave., South. Salt Lake, 512 Scott-Strevell Bidg. 
New York, 1303 Havemeyer Building. 
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KNIGHT’S 
WATER. 
WHEEL 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


ie dnubpitccumee — Sutter Creek, Cal. 
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E. H. BENJAMIN 
Mining Engineer 


Cc. L. CORY WYATT H, ALLEN A. M. HUNT 


Electrical and Mechanical Electrical Engineer Mechanical and Hydraulic 
Engineer Engineer 


ENGINEERING OFFICES 


331 Pine Street 


WYNN MEREDITH 
Electrical Engineer 


Telephone Main 1870 


Expert Examination. 


Cable Address ‘‘Edben’"’ 


Construction Supervision. 
L. M. HANCOCK 


Consulting Engineer 


Advisory Reports. 
DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 


ORLAN CLYDE CULLEN, C, E., LL. M. 


~ y “ . 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS Counsellor at Law U. S. Supreme Court 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. | Address Box 264, Station G, Washington, D. C. 


Registered Attorney U. S. Patent Office Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


United States and Foreign Patents. Caveats. Trade 
€ 907 Rialto Building San Francisco, Cal 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Virginia 
Standard Electrical FOR SALE 
One 6x 1x6 i steam pump in 


Construction Company | first-ciass condition 


SAMUEL C. HALL, 
401 Conservative Life Building, Los Angeles, Cal. 


Repwoon Porzs 


For TELeGRAPH 


hi TELEPHONE 
x Etecrric Lieut 
PowER PLANTS 
In lots and sizes to suit at short notice 


Marks and Copyrights 


Military and Naval Inventions a Specialty 


Gun Shop and Model Shop 
Warren White Sulphur Springs, Totten Postoffice, 


Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO. CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 


MINING. Rialto Building 
814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 

Electrical 

Engineer 
232 Crocker Building 407 Lankershim Bldg. Power Installations, Including Pole Lines 


San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 *"Phone James 1846 


Wane eer | cece «| SSE I Dpion Lumber Company 
pert emo Adcery Report, Supervsn, Farnsworth 
nit " ines o..| cerca: Works 

cc cS TU RN ER Dealers in New and Second Hand 


Electrical Machinery 
i oatiacae We Rent Both Alternating and Direct Current Motors 


Country Orders Solicited 
Complete Plant Work a Specialty 185 Jessie Street 
Address communications to 


204% Eddy Street - ~~ San Francisco, Cal. Near Third San Francisco 
’Phone Larkin 2982 PHONE MAIN 998 





San Francisco 





Telephone Private Exchange 580 


Engineers and Contractors 


and Substations, a Specialty 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 


It’s the logical roof- 
ing for California 
Climate. Stands the 
heat, cold, wet weather 
and dry. 

It is so good that 


Surveys for Proposed Hydro-Electric Power Plants a 
Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 


Surveys for “* Right of Way”’ applications over U.S 
Government torest and other reserves. 


The Stanley-Taylor Company 
designs good advertising 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock ee 


John Partridge 
Menuiacarng Stationer 
Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main $14 


P. A. REGER 


Dealer in all kinds of 
Metals, Electrical Appliances, Acids and 


you ought to investi- 

gate its merits before 

selecting a roofing. 
Booklet free. 


The Paraffine 
Paint Co. 


24 Second St., San Francisco 


Los Angeles, Portland, Seattle, Denver 
4 


656 Mission Street 





Stanley A. C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 


General Merchandise San Francisco, 31-33 New Montgomery St. 
850 Division Street San Francisco, Cal. SEATTLE WASH., Pioneer Building 
Bet. Seventeenth and Eighteenth, Folsom and Harrison NEw YorK: Los ANGELEs: 


“Telephone White 661 146 Broadway. 511 Douglas Building. 






















































































THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





WE ILLUSTRATE HEREWITH A 


Nurnberg Gas Engine 


Four Cycle, Double Acting 


r 
Se aE ae 


STAs oP 


SSE rT" 


sinter 8 


For All Power Purposes 


Greatest Efficiency Highest Economy 
BUILT IN UNITS 130 TO 6000 HORSEPOWER 





OPERATES WITH 


NATURAL 

PRODUCER 

COKE OVEN 
BLAST FURNACE 


ILLUMINATING 


The Nurnberg Gas Engine 


for the manufacture and sale of which we have acquired the exclusive rights for 
the United States, Canada and Mexico, has been developed and thoroughly tested 
in large units, and has been brought to a state of perfection in which it will 
answer with absolute reliability the most exacting demands of power generation 





Write for information concerning the installation of complete gas power plants 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “15.2%” 29-33 Rialto Bldg., Chicago, III. 



















6G 
TRADE 2 
Cj 





IMPERIAL PORCELAIN EMERALD GLASS 


= 


; “hirqi 


~ 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to , 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Asch Street, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY  rcoxcsenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . « 


Bare and Insulated Copper Wires and Gables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


= Phase Motors Inherently Self Starting 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 





Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE B MOTOR ON CEILING 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 24170, supine 
OF CALIFORNIA : 


AN FRANCI SCO, CAL. 


> Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities | 


Write for Bulletin on 
Type “B” Motors 


Sliding Sub-Bases and 
Paper Pulleys 






The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 

Per Cent. 


ea} They Are Fool Proof 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELEOTRIC COMPANY 


Direct Current Lighting | 
and Power Machinery 





Marine Lighting Sets 





Pacific Goast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 814,70, sy.pinc 
OF CALIFORNIA _.. SAN FRANCISCO, CAL. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS _C. S. FLUSH SWITCHES “W 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 























COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes }4-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 





SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, 
KNOBS, CLEATS, ETC. 


CLAY TUBES, KNOBS, 
CLEATS, ETC. * 





FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 
658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 




















23 South Sutter Street, Stockton 
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THE LESTER PIANO 


Know you are right, then go ahead. 


Know the Lester, you will buy it. 





O inducement should appeal more strongly to the 
N intending piano purchaser than actual merit. A 
showy case is no indication of a good musical 
instrument, and often that is all a high price buys. The 
price for the Lester is lower than other leading pianos, 
which demonstrates that its manufacturers are satisfied 
with a fair profit. Ever increasing sales have permitted 
improvement, where improvement was possible, without 
raising the price. 

To these consistent methods is due this remarkable 
piano value—a piano possessing a delightful tone, pure 
and mellow, an action unusually accurate and easy. Such 
attention has been paid its construction that it will satisfy 
for generations to follow. The price to pay, while reason- 
able, depends upon the purchaser’s taste in finish, there 
being but one grade of its musical qualities. 

Realizing that the future on this coast of the Lester 
piano depends upon its present satisfaction, its agents are 
ever ready to guarantee these statements. 


POMMER-EILERS MUSIC COMPANY 


653 Market Street, San Francisco 
Opposite Chronicle Building 


Mail: Building 











N the year that the Welsbach Indoor Are Lamp has been before the public, 
| upwards of 42,000 have been sold—a fitting and deserved testimonial to its 
many good qualities. We have tried to discover blemishes in it—tried to 
add here or there to its efficiency. But we find no weak spot, and at the begin- 
ning of this season we offer the lamp with the positive knowledge that no 
better indoor lampis or has been made. It has one feature that commends on 
sight—an arrangement whereby shade and glube may be raised and mantles 
renewed without fear of breakage. The globe may also be lowered beneath 
the base of the lamp for cleaning. Breakage of either globe or mantle is re- 
duced to a miniumum. 


The dealer who sells a satisfactory article 
not only makes a customer, but keeps one, 


WELSBACH COMPANY 


359 SUTTER STREET, SAN FRANCISCO, CAL. 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street 





San Francisco, Cal. 





Telephone Bush 352 
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No. 903 Welsbach Indoor Arc 
Lamp. 





The Luitwi 


NON-ePULSATING PUMPS 
Adapted to Deep Wells, City or Town Water Works 
Geared to Electric Motor, Gasoline or Steam Engine 

A CONSTANT LOAD GUARANTEED 


ER py 


707-715 North Main St., Los Angeles, Cal. 


LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 





Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Pacific Coast Agents 


JNO. MARTIN & CO, 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 
Seattle 





Douglas Building H _ 
Los Angeles 
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Westinghouse 


Type D Circuit Breakers 


A High Grade Carbon-Break 
Circuit Breaker 


Small compact design, occupying little space. 
No complicated or hidden mechanism. 


















No springs to get out of order. 
All screws locked; adjustments few and permanent. 
Designed for all methods of tripping required in practice. 


For particulars address nearest office of 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
2 Pole, 100 Amp., 250 Volt, D. C. Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities. 
Underload Release For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 








Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3,750,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


‘Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 









for 


Every 
Service 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 




















Elevator 
Company 


Pacific Coast Department Office and Works 
509-511 Howard Street, 


San Francisco, Cal. 


Telephone Private Exchange 527 











PRESERVE YOUR POLES, TIES AND OTHER STRUCTURAL TIMBER 


Avenarius 


Carbolineum 


Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times Its Natural Life—Try It—It 
Will Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


Telephone and Telegraph Companies 


use it on their poles, cross-arms, insulating 
boxes, etc., with good effect. 





Distillers, Syrup and Sugar Refiners, Beet 
Sugar, Glucose and Starch Factories 


use it on woodwork around and in their 
plants exposed to dampness, rot and dry rot, 
such as starch tables, floors, tanks, sills, etc. 
It does not affect the starch, and gives good 
satisfaction as a wood preserver. 





Brewers, Ice Dealers and Manufacturers 
and Maltsters 


use it on damp wood and brick work in cel- 
lars, ice houses and factories, ice runs, sheds, 
etc., wet floors, sills, joists in malt and ice 
factories, stables, posts, etc., without ill effect 
to their products, and testify that it is the best 
wood preserver on the market. Ice will not 
adhere to carbolined wood. 


Miners, Smelters, Etc. 


use it on shaft timber, cable supports, flumes, 
sheds and shaft houses with good results. 


Woolen Milis and Paper Mills 


use it on tubs, floors, joists, damp walls and 
especially on woodwork exposed to steam, 
acids, and vapors, and are extremely well 
satisfied with results obtained. 


Ship Builders and Owners, Dock Pro- 
prietors, Coal Dealers, Dredging 
Companies and Fisheries 


use it on docks, piles, scows, decks and shi 
bodies, sheds, warehouses, boats, nets, ome 
age, sails and tarpaulins, and assert that it 
not only preserves wood, but ropes, nets and 
tarpaulins, keeping them also soft and pliable 
in all weather. 


Creameries, Flour Mills and Irrigation 


Companies 


use it on water wheels and sheds, flumes 
sluices and gates, posts, bridges, etc., and find 
it satisfactory in every way. 


(iovernment and Municipalities 


use it on river, canal, harbor and lighthouse 
work, docks, piling, bridges, paving blocks 
etc., and specify it cone for wood pre 
servation. 


Railroads and Steamship Companies 


use it on ties, cross-ties, bridge timber, signal 
and telegraph posts, car bodies, roofs and 
floors, sheds, warehouses, docks, piling, and 
claim excellent results. It does not weaken 
woodwork against mechanical action and 
absolutely preserves it against rot, dry rot 
and decay. 


Thousands of Testimonials with Pamphlets Free 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 





Distributing Agents 


Beware of imitations With Similar Sounding Names 


San Francisco, Cal. 
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DOW PUMPS 


Are Manufactured in Great Variety for 




















Mining, Marine, Oil and Other Purposes Where a 
First Class Pump is Required 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 







Sole Pacific Coast Agents for 
Schwartz [letal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ‘ a. 
Main Works and Yards, Potrero. San Francisco, California 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


Electrical Machinery 


in a wide variety of sizes and outputs 


Marine Sets 


that are efficient, compact and reliable, for use on 


shipboard or in isolated plants 





San Francisco Office : : : gc So : Fremont and Howard Streets 
Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


eee ee eee eee em ee eee ee eeeee 


OFFICES: 


New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANGISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 
















LOCAL AGENTS: Moran Bros. & Co., Seattle Tatum & Bowen, Portland Baker Iron Works, Los Angeles 
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GET THE 


BEST 





Electric, Railway and 
Manufacturers Supply Co. 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


REPRESENTING 


THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 


CHICAGO MICA COMPANY 
Mica, Micabond, Varnish Cloths 


ERICSSON TELEPHONE COMPANY 
Telephones 


TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


Insist on having 
that RED LABEL 






Improved 






: * . 
California 






oy Incandescent 
tit Te FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 






CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION Centrifugal Fuel Oil Burner 


Best and Most Reliable Oil Burner Made 
Adapted for Use Under All Kinds of 




























Managers have no line troubles when using 


Locke Insulators 








Steam Boilers, Brick Kilns, 
Evaporating Pans, Etc. 






No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 


Write for Our Descriptive Catalogue and Prices 


American Manufacturing Company 
336 Macy Street, Los Angeles 





Adopted by 
STANDARD 


VICTOR TYPE 





Line Pressure eee Co. 

300,000 Volts. a INDEX TO CONTENTS 

Tested to PowER Co. Iilustratea articles are marked with an asterisk (*), editorials with a dagger (+) 
VALLEY Counties | Report of Competitive Tests Between Babcock & Wilcox and 

150,000 Volts. PowER Co. SUPNEOIE IE BOED occa cep cece navericepiees sivege tne sccsne *117 
PATENTED GUANAJUATO Single-Phase Motors asa Means of Increasing Station Earnings*131 
Sept. 28, 1897 PowER Co. MEI gc TN ven cee s h2 6° ee eee 135 
— s ae WASHINGTON United States Civil Service MUMMCMIMMENONIB, 6 oo Coos oS ao vce e ce ee 135 
pumasiianes ae Water Power Co. | In the Matter of Steam Boilers..... ...... 6-005 .0ce0eceeeee +136 
pending. AMERICAN RIVER The Lamp Situation saree teen ee tetera eee teste wenn eee eenes 137 
ELEctRIc Co. The Coming Conventions................. ibeeh eibemhenawws +137 
0 L { p T icc Li i th W ld ee Bs ule hina pis bas osc ad POLE MMe A *138 
ll onges ower Transmission Ines In ¢ or rina cals hase bUbe a0 ebr un beivs Smee bos *142 
00,000 LOCKE INSULATORS in use on the Pacific Coast, Becki denture bertany — Ream Nanee tanto e ts nhnt a 
eae * Ae ee Pe ft TPOMNOT TER OMING 05 ois Sissi eS os e c cee eases 143 
J NO M ARTIN & CO Tee I SN I oss bck ee b vcc rib vcceeeencsvesepe 143 
. m The Paraffine Paint Company........... Leinhieh-o PEAS wees ke 143 
PACIFIC COAST AGENTS aCe cl tans 0455 ce c Si ace eo as aLboke ee ob oa 5 608 144 
83-85 New Montgomery Street, San Francisco. OTT s kha esse aceneues os os 40 144 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. | A New Transmission Plant .....................02 cece eee 144 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 
SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 






CORRESPONDENCE SOLICITED 


') @fer3) 
PARAGON 





PROMPT ATTENTION 


tame Abd 


Ro ieee ie Ligh Hage 


CLEVELAND CINCINNATI ST. LOUIS DENVER. BOSTON. 






San Francisco Office: 69-75 New Montgomery Street 
Seattle Office: Pioneer Building, Seattle, Wash. Los Angeles Office: Douglas Building, Los Angeles 





We make a Specialty 
of High-Class 
Tangential Water 
Wheels for 


MANUFACTURERS OF 


ESTABLISHED 1850 


ENGINEERS 


Fremont and Howard Sts., San Francisco 


Abner Doble Company 


. 
: 
: 
3 
: 
8 


A i ‘ soit ‘ : as 7 kee ; i , to er ae > 
ieccnnaans a - be " Tr i el . peed eben eee. Lees — ‘ va ras pained rate ee eee 
ns So os: > 2 ‘eres tz , 2 5 i 
5 * oi oe oat A ‘ -- = ao ’ « Eerie roe ¥ a Bes 4 fi ae i ; 
F etme pee : alonalbens : oe ~ ee en ee : . , — _ mn aos 
i a “3 4 fi : ce ese . = —" en ee eee < ee OS ee. ae = 
r : = te . , 7 i E J —— fads a B Se eee . = = RREA Err 4 — i ait 
" : i o ie r ae r . . x Ps a a - . . ~ - aie y 3 
wi eda aE . i a cutanaemmasaet tenon wa Be 











The United States Government 
Has ordered within a year 1,500,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


lots, as desired. 











FIGURE 2 


Metal Insulator Pins for High Voltage Lines 


OUR SPECIALTIES We also make 
Lag Screws, Cross-Arm Braces, Pole Steps, 
Machine Bolts and Special Forgings 


are among 


Benicia Agricultural Works 


City Office, 2 Pine Street, San Francisco. 
PROMPT DELIVERY. 


RIVETED IRON AND STEEL PIPE 


Factory, Benicia, Cal. 


BEST QUALITY. RIGHT PRICES. 





FOR HYDR RIGATION AND POWER PLANTS. Manufactured from the 
best eal FOES EEL by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION ST. 211 to 219 J ST., 
SAN FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. 


SQUARE SAWN 


Room 52, Crocker Building REDWOOD 


SAN FRANCISCO 
Telephone Main 545 


Quotations Furnished in Lots and Sizes to Suit Deman ds. 


OReD CEDAR 
and Pine Cross Arms 


for Installing, Running and Repairing of 
Kerosene Of Engines 


BY MAIL FOR $2.00 


PUBLISHERS 
121-126 Liberty Street 
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FOR SALE 
Electric Light Machinery 


Consisting of 400 horsepower in Boilers, Engines, Pumps, Dyna- 
mos, Switchboards, etc., complete. Will be sold as a whole or in 


Complete detailed description on application. 


PHQNIX LIGHT AND FUEL COMPANY, 


Poles 


The Design and Construction, with Directions 


SPON & CHAMBERLAIN 


New York, U. S. A. 


















Address, 


PHOENIX, ARIZONA. 











$3.00 FOR $2.25 


CLUBBING NOTICE 














By arrangement with the publishers of 


Popular Mechanics 


the most widely read magazine of its kind in 


the United States, we are enabled to offer 


Journal of Electricity, 
Power and Gas 


and 


Popular Mechanics 


for 


$2.25 PER YEAR 


& 






Address orders to 





JOURNAL OF ELECTRICITY 
PUBLISHING COMPANY 







532 Rialto Building San Francisco, Cal, 





















A Queen’s special Standard photometer, costing $350, f. 0. b., 
Philadelphia, and which remains in the original case, never hav- 
ing been unpacked, is offered for sale at a price which makes it 
an unprecedented bargain. 

Specifications: The photometer bar, which is approximately two 
and one-half meters in length, is marked to read direct in candle 
power. It is supported by cast-iron pedestals, and upon it is 
mounted a metal track upon which the photometer carriage runs, 
Each end of the bar is provided with a metal screen, while the 
photometer screen and carriage is of the standard Bunson type. 
The standard incandescent lamp is mounted on an adjustable sup- 
port, and at the opposite end of the bar is a double automatic 
rotating socket that is arranged for carrying either unbased lamps 
or lamps of any standard base. A 110-volt direct-current electric 
motor and controller accompanies the equipment, which is also 
provided with a finely adjusted rheostat for regulating the current 
on the standard lamp. Two standard sixteen-candle-power in- 
candescent lamps accompany the shipment, and upon each is 
marked the absolute voltage required to bring the lamp to the 
exact candle power named. This photometer set is complete 
with all instrument accessories necessary for the equipment 
of a standardizing laboratory for central station uses, and in addi- 
tion it embodies features which make it adaptable for special 
classes of photometric work, such as is common to lamp factory 
practices. Bids for the purchase of the set are invited, and an 
examination of it by intending purchasers is solicited. 


ADDRESS: GEORGE P. LOW, care THE JOURNAL OF ELECc- 
TRICITY, POWER AND GAS, 532 Rialto Building, San Francisco. 
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A Photometer For Sale at a Bargain 


























Bound Volumes 


of the 


Journal of Electricity, Power and Gas 
1903 
Now Ready for Distribution 
Price, $5.00 


Address Journal of Electricity Publishing Company 
532 Rialto Building San Francisco, Cal. 


WANTED 


The following numbers of 


The Journal of Electricity, Power and Gas 
1895—July 
1896—April, July, August 
1897— April 
1898—June 


1900—February, March, April, May, June 
1901—January, February, May, July, August, Sept. 
Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 


warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 





IXON’S BAR BELT DRESSING 
meets every demand of the mechanic for handi- 


ness, and of the owner for a dressing that will stop slip- 


ping and not injure the leather. Booklet 67-E tells it all. 
Joseph Dixon Crucible Co., Jersey City, N. J. 





HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectrty BALANCED VALvEs 


AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 


SAN FRANCISCO OFFICE, RIALTO BUILDING 
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most of the elec- 
trical transmission 
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_ ‘an = 
making ns for 
the Standard Elec- 
tric Company, the 
Bay — Pow- 
er mpany, Jno. 
Martin & Co., and 
many others. 
Address, 





SAN JOSE, 
CAL. 


Hardwood Planing Mill Co. 






WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERMS 
When for 


2Cents aday 


YOU CAN HAVE 
Pure, Sparkling 


Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 
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Hunt, Mirk & Co. 


CONTRACTING ENGINEERS 


Pacific Coast Agents 
Westinghouse Machine Company’s Steam Turbines and Engines 
Worthington Condensing Apparatus 
Laidlaw-Dunn-Gordon Pumping Machinery 


E. Keeler Water Tube Boilers 


614 Mission Street 


Crossley Building San Francisco, Cal. 
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Water Wheel News 


FOUR 1250 HORSEPOWER PELTON WHEELS DIRECT CONNECTED TO SHAFTS 
OF 750-KILOWATT ELECTRIC GENERATORS 


Electrical 


Decorations 
of All Kinds 


ot 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 


The British Columbia Electric Railway 
Company, at Victoria, B. C., has given the 
Pelton Water Wheel Company another con- 
tract for an additional installation, which 
comprises a water wheel unit for direct con- 
nection to a 1000-kilowatt, Canadian West- 
inghouse generator. This unit will consist of 
two wheels fitted with the latest type of 
Pelton buckets and needle nozzles with 
pilot control, operating under an effective 
head of 600 feet. The wheels will be mounted 
one on each end of the main shaft, which 
will be carried on ring oiling ball and 
socket Pelton generator type bearings, and 
the wheels will be completely enclosed in 
sheet steel housings, mounted on a heavy 
bed plate, arranged also to carry the arm- 
ature of the generator, thus making a com- 
plete iron mounted integral unit. This will 
give considerable reserve capacity to the 
plant, which has been operating most suc- 
cessfully for a number of years past. 

Send for book containing valuable hy- 
draulic data and illustrating Pelton installa- 
tions. 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 
154 Liberty Street, New York 
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Heald’s School of Mines Don’t Forget 


that you have your choice of 


and Engineering Fine Limited Trains 3 


130 Union Square Avenue, San Francisco, Cal. Routes East 
CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigonom- 
etry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, Blow- fi 
Pipe Analysis, Mill Construction, Milling, Mining, Geology, ou ern acl 1c 
Mineralogy, Economic Geology, Surveying, and Mathematics. 


The [letallurgical Course includes Chemistry, Assaying, - ss 
Metallurgy, and Calorifics. : Golden State Limited 


a_i > > d 
ELECTRICAL AND ENGINEERING DEPARTMENT “ a ae 
Electrical Engineering, Theoretical and Practical, Work-Shop unset imite 


and Laboratory Practice, Construction, Mechanical Drawing, 





over the lines of the 


Mathematics, etc. Will take you by way of Portland, Oregon, 
DAY AND EVENING CLASSES Ogden, Utah, or New Orleans, Louisiana. 
The Commercial Department of this College affords unex- The Quickest ‘Time 

© Peta pertlpha Clas jecet. The Best Service 

Address 


130 Union ak pier rE ee cee Cal. Each Way Every Day 








To Consumers of Dry Batteries 


Dear Sirs: Why send East or purchase Eastern batteries 
when we can supply you better goods, for same money, 
made at home? 

You will make no mistake if you order only Exetor Dry 
Cells for automobiles, motor cyles, gasoline engines, etc., 
and the Teleco for electric bells, telephones and all open 
circuit work. 

Remember that a poor dry cell is dear at any price, used 
for any purpose. You need not use an inferior cell or one 
that is partially exhausted by long shipment when received. 

Patronize home industry, and obtain the best possible 
satisfaction from cells that are Built Right of the Right 
Material at the Right Price. 

This is the way our goods are made—every cell perfect. 

Specify ‘‘Exetor’’ and ‘‘Telco’” dry cells in your order 
to your jobber or dealer. If he does not supply you, write 
the factory. We make all the standard sizes and the only 
high grade cells made on the Pacific Coast. We also man- 
ufactare Flash-Light Cells. 


LOS ANGELES ELECTRICAL SPECIALTY Co. 
Los Angeles, California 
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“In the good old summer time” 
you will need one of these 
A complete stock on hand of Desk, Bracket and Ceiling Styles 
Western Electric Direct Current for All Voltages 
Emerson Alternating Current for All Voltages and Frequencies 





Orders Shipped Same Day as Received 
and the prices are right 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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Standard Underground Cable Co. 
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ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 


The accompanying 
cut shows a four-cir- 


cuit, three-wire, dis- 


rat) 
ns 


tributing board, mains 


a LY 


and circuits controlled 


”~ 
+ 
>. 

Se 
$2 
Nek 


by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 
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PACIFIC COAST SALES DEPARTMENT C 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. ROUSE-HINDS DI RIB IN ARD 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager ST Ur G BO S 
FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F. SLOANE co. 
BRANCH OFFICES: Exclusive Pacific Coast Sales Agents 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The Crossley Building SAN FRANCISCO 


Rookery; San Francisco, Crossley Building; Boston, Delta Building 





Hemingray Insulators|A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


Used upon the entire installation of the Northern ee Penne Pa Duties “Type 


California Power Company 






Standard 


: 


ee Le ee oa 


UA 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


s SOLD BY EVERYBODY EVERYWHERE 
i wipnieaiaginamiie 
The Chas.?F. Sloane Co. eek ais 


Exclusive Pacific Coast Sales Agents Sheateostes Pusitic Cansh Seles Aanutl 
CROSSLEY BUILDING, SAN FRANCISCO 


Crossley Building San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angeles 
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cay A eK eo oR 
h ("Ss System 


Includes Also 
Inductor Alternators 
Direct Current Generators 
Rotary Converters 
Motor-Generator Sets 
Railway Motors and 
Supplies 
Frequency Changers 
Induction Motors, Etc. 


Apparatus Unequalled for Simplicity 
and Reliability 


The S.K.C, System consists 
exclusively of High-Class Ap- 
paratus—from the simple 
Motor or Dynamo or small 
Transformer to the greatest plants extant, complete in every detail, which transmit thousands 
of horsepower over hundreds of miles. 


S.K.C. 2500 KILOWATT REVOLVING FIELD GENERATOR 


ET es ee — —— 
a ne ~ = win ee. wana ana ° 


_ 


Stanley Electric Manufacturing Company, 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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KILBOURNE & CLARK 
COMPANY 


Jobbers and Importers 


Electrical Machinery and Supplies 


FORT WAYNE 
ELECTRIC 
WORKS 














Nernst Lamps. Garton-Daniels Lightning 
Arresters. Electric Porcelain. Pittsburgh 
Transformers. Stromberg-Carlson Tele- 
phones and Apparatus. Cutler-Hammer 
Rheostats, Field Regulators and Dimmers. 
National Electric Company (Milwaukee, 
Wis.) Generators and Motors % +t tt 


Manufacturers ‘‘ Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


Main Office and Factory 


FORT WAYNE, INDIANA 


Western Offices 
San Francisco, California 
69-75 New Montgomery Street 





No. 8 Dimmer 


519 Mission Street, San Francisco, Cal. 


Telephone Davis 43 
815-817 Second Avenue, Seattle, Wash. 


Los Angeles, California 


Douglas Building 


Seattle, Washington 





Pioneer Building 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Pilactonke Mewtocs inetatea.. 499 Sutter Street, San Francisco 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Hccumulators’ FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 


SEND FOR DESCRIPTIVE BULLETINS 
San Francisco Office: 326 RIALTO BUILDING. #™4DELPHIA, CHICAGO. NEW YORK. BOSTON. 
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Chas. C. Moore & Co., Engineers 





Our Installations. 


**The execution of an entire contract, from start to fin- 
ish, under one management, insures the best results.’’ 


RIALTO BUILDING 
SAN FRANCISCO, CAL. 


This is one of the finest of the modern office buildings in San Francisco, located at New 
Montgomery and Mission Streets. 

Practical results show the cost of operation for producing electrical current for light and 
elevators and heat required for the building is much less than rates that could be obtained 
from any of the power furnishing companies. In fact, the cost of power production in 
this plant has been a matter of considerable surprise to those who do. not realize the ad- 
vantage of high-grade apparatus selected with a special view to suit the special conditions. 

Interested parties whocontemplate work of this kind would do well to investigate the 
performance of this plant. It consists in part of the following. 

‘ Boilers—Two Babcock & Wilcox cross drum boilers arranged with special oil-burning 
urnaces. 

Engines—Two tandem compound horizontal non-condensing self-oiling Ideal engines, 
arranged with extensive sub-base for direct current to seventy-five-kilowatt generators. 

Heaters—Goubert vertical-feed water heater. 

Separators—Two Stratton steam separators. 

Feed pumps—Two Snow duplex boiler feed pumps. 

Pressure regulators—Two Class E Leslie pressure regulators. 

Fuel oil system—Double pumping outfit complete, with pumps, heater, regulator, air 
chambers, burners and connections. 

Grease extractor— Peerless grease extractor. 

Valves and flanges—Chapman valves and Chapman flanges used throughout. 

Piping—-All oil, steam, exhaust and feed water piping necessary for operation of plant. 

Miscellaneous—Various steam auxiliaries and appliances. 


PACIFIC ELECTRIC RAILWAY COMPANY 
LOS ANGELES, CAL. 


This company is a combination of the principal street railways of Los Angeles. 

The illustration shows a plant of about 7000 horsepower. Further contracts of 5000 
horsepower additional have been let at this writing. 

The steam power equipment consists briefly of the following: 

Boilers—Babcock & Wilcox boilers of forged steel construction. 
* JEngines—Five McIntosh & Seymour cross-compound condensing engines, each engine 
arranged for direct connection to one 1500-kilowatt fifty-cycle alternator. Engines espe- 
cially equipped providing for parallel operation of alternators. Engines have high-press- 
ure cylinders, twenty-eight inches; low-pressure cylinders, fifty-eight inches; stroke, forty- 
eight inches; revolutions per minute, 120. 

cIntosh & Seymour engine of same type, arranged for direct connection to 1050 kilo- 

watt direct-current generators, size 25 and 52 by 42; 120 revolutions per minute. 

Condensers—Separate Wheeler Admiralty surface condensers furnished for all engine 
units. 

Air pumps—aAll air pumps are Edwards vertical triplex single-acting suction valveless 
electrically driven. 

Circulating pumps—Wheeler centrifugal. 

eed pumps—Deane vertical, electrically driven. 

Expansion joints—Pearson’s patent balanced joints. 

Valves—Chapman valves and flanges used throughout. 

Engine stops—Monarch engine stops and spond Limnit. 

Miscellaneous—Many other special steam appliances and auxiliaries. 


NORTH SHORE RAILROAD 


SAN FRANCISCO, CAL. 

This plant consists of the following: 

Boilers—Three Babcock & Wilcox boilers. 

Engines—Horizontal tandem compound condensing McIntosh & peynens engine, 
a for direct current to 400-kilowatt railway generators. Horizontal tandem com- 
pound condensing McIntosh & Seymour engine, 900 kilowatts, arranged for rope drive, 
as above explained. 

Condensing apparatus—Wheeler Admiralty surface condenser with combined air and 
circulating pumps, for large McIntosh & Seymour engine. Wheeler Admiralty surface con- 
denser, with combined air and circulating pump, for smaller McIntosh & Seymour engine. 

Heater—Vertical Goubert auxiliary feed water heater. 

Feed pumps—Two Snow duplex feed pumps. 

Steam separators—Vertical steam separators for each of the above engines. 

Relief valves—Necessary horizontal Blake automatic atmospheric exhaust relief valves. 

Fuel oil system—Complete equipment of pumps, heater, regulators, air chamber, burn- 
ers and connections for oil burning. 

Valves—Chapman valves and Chapman flanges throughout. 

Miscellaneous—Pipes and fittings and various steam auxiliaries, appliances, etc. 


UNITED RAILROADS OF SAN FRANCISCO 
NORTH BEACH POWER HOUSE 


The boiler room equipment is thoroughly up-to-date, and the plant in general pos- 
sesses many novel features, the induced draught system being particularly worthy of note, 
as it is the largest that has been installed to date on the Pacific Coast. The fan wheels 
are sixteen feet in diameter, the outside housings about thirty feet. 

The equipment furnished by us was, in part, as follows: 

Boilers—Four batteries of Babcock & Wilcox boilers, of forged steel construction, each 
battery consisting of six drums of twenty-four forty-two-inch drums in all. 

Economizers—A plant of Green’s Economizers of suitable size for the boiler plant. 

Induced draught—Duplex induced draught outfit, capable of easily handling maximum 
overloads of boilers under atmospheric conditions. 

Oil burning system—Complete equipment of pumps, heaters, regulators, burneis and 
connections for the work required. 

Miscellaneous—Various auxilaries and steam devices needed for complete installation. 


Main Office 





63 First Street, San Francisco, Cal. 





LOS ANGELES 





218 Second Avenue, So 





Branches 
NEW YORK SALT LAKE CITY 
4303 Havemeyer Building 
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KNIGHT'S 
WATER.... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


For full particulars send 
for descriptive catalogue. 


Sutter Creek, Cal. 
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Weston Patent Sustained and Jewell and 


Keystone Instruments Enjoined 


The fundamental patent for the Weston Direct Current Electrical Measuring 
Instruments has just been sustained as valid by the United States Circuit Court for 
the Southern District of New York and as infringed by the direct current instru- 
ments, both voltmeters and ammeters and of the portable and station type made by 
the Jewell Electrical Instrument Company, of Chicago, and by the Keystone Elec- 
trical Instrument Company, of Philadelphia. 

On March 2nd, 1904, his Honor Judge Hoyt H. Wheeler held patent 
No. 392387, dated November 6th, 1888, granted to Edward Weston for direct current 
electrical measuring instruments and owned by the Weston Electrical Instrument 
Company, good and valid, and infringed by the various types of Jewel direct current 
instruments. 


a The court said :— 


“That this new arrangement of the coil upon pivots in this form of magnetic 
field, * * * wasa great improvement on all or any prior electrical measuring 
instruments is very plain and obvious from an observation of the things which had 
gone before. It involved invention of high order and resulted in great success. 
Neither the anticipations relied upon, nor the alleged want of patentable novelty, 
seems to defeat or affect the validity of the patent for this improvement * * * 

Decree for the plaintiff. Hoyt H. Wheeler, J.” 


On April 2nd, 1904, the same court by his Honor Henry E. Lacombe, Circuit 
Judge, granted a motion for preliminary injunction in Weston Electrical Instrument 
Company vs. J. Franklin Stevens and another, doing business as the Keystone Elec- 
trical Instrument Company. The instruments involved were all of the various types 
of Keystone direct current electrical measuring instruments. 

The court said :— 

“Without now making any decision as to the other claims it is held that 8, 12 
and 13 are valid and infringed by defendant’s structure, which certainly is as close, 
if not closer, to device of the patent than was the infringing structure in the Jewell 
case.” 

The Weston Electrical Instrument Company has granted no licenses to any 
other manufacturers to make or sell its movable coil direct current electrical measur- 
ing instrument, and all such instruments are unauthorized and are an infringement 
of the Weston patent No. 392387. 

All who deal in such infringing instruments, and all who hereafter put into 
use any such infringing instruments, and also all who continue hereafter to use in- 
fringing instruments previously installed, are guilty of infringement and will be held 
to strict accountability by the Weston Electrical Instrument Company. 

The Weston Electrical Instrument Company is prepared promptly to supply 
the entire demand for direct current electrical measuring instrument of all types and 
for all uses. 


Weston Electrical Instrument Company 
Waverly Park, NEWARK, N. J. 
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ce Le CORY WYNN MEREDITH WwW. HH. ALLEN 
ENGINEERS 
Telephone Main 1870 331 Pine Street San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Gomplete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


GUGALD ©. JACHBON, 0. ORLAN CLYDE CULLEN, C, E., LL. M. L. M. HANCOCK 


WILLIAM B. JACKSON, M. E. 


es . .e@ . Consulting Engineer 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS | COUNsellor at Law U. S. Supreme Court zg gz 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 





AniGhe GOES OF O10, ERUMEERD Registered Attorney U. S. Patent Office Has Made a Specialty of Electric Transmission of 
serarenmes EXPERTS Energy Generated by Water Power 
MADISON, Wis. United States and Foreign Patents. Caveats. Trade 907 Rialto Building San Francisco, Cal 
Marks and Copyrights 
SIDNEY SPROUT * CAL ENGI 
Military and Naval Inventions a Specialty PRACTI ENGINEERING 
ns Itin En ineer Address Box 4, : “C. (ELECTRICAL, CrviL, MINING AND MECHANICAL) 
Consu £ z 264, Station G, Washington, D. C Surveying, Drawing, Architecture and Assaying. 
Electrical, Mechanical and Hydraulic Gun Shop and Model Shop 113 Fulton St., 2 :_ San Francisco 
. a ¢ pe : (One block above New City Hall) 
. : a Warren White ae Springs, Totten Postoffice, A. VAN DER NAILLEN, President 
.210 Crocker Building an Francisco, Cal. — Send for circulars Established 1864 









ROBERT McF. DOBLE /|Standard Electrical 


Consulting and Supervising Engineer. 


FOR SALE 
One 6x 1x6 Worthington steam pump in 


Construction Company | first-ciass condition. 


. oeae SAMUEL C. HALL 
Rialto Building en a eres 


401 Conservative Life Building, Los Angeles, Cal. 


Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 





417 RIALTO BUILDING. SAN FRANCISCO CAL. San Francisco 
LEON M HALL Telephone Private Exchange 580 RED WOOD Pol IN 
CONSULTING ENGINEER : 
sop Sianiiaiiinan Engineers and Contractors For TELEGRAPH 
ELECTRICITY, ie TELEPHONE 
MINING. Pewer Installations, Including Pole Lines . Execrric Lieut 


814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON Manufacturers of Armature Winding 


cna Saae'cam = oumwgeesan™ | Jon Lumber Company 


and Substations, a Specialty PoWER PLANTS 
In lots and sizes to suit at short notice 





Electrical 
TELEPHONE, PRIVATE EXCHANGE 624 
Engineer Farn sworth Rooms 206-207, Crocker Building, San Francisco 
232 Crocker Building 407 Lankershim Bldg. - 
San Francisco, Cal. Los Angeles, Cal. El t | W k 
*Phone Bush 481 "Phone James 1846 oc rica or S 


Dealers in New and Second Hand 


W. STUART SMITH Electrical Machinery 


Malthoid 






Consulting Engineer We Rent Both Alternating and Direct Current Motors 
Electrical, Mechanical and Hydraulic Country — Solicited 
Expert Examination, Advisory Ream Depereieiee, 185 Jessie Street 
1 Mach D 
~Lakaes’ Near Third San Francisco 
2538 Dwight Way BERKELEY, CAL. PHONE MAIN 998 
C. L. TURNER The Stanley-Taylor Company 
Mechanical ’ 
Draughtsman designs good advertising 
Complete Plant Work a Specialty 


Address communications to et 


20444 Eddy Street - a San Francisco, Cal. we 
Tonene Aantitn nee 656 Mission Street 


Surveys for Proposed Hydro-Electric Power Plants a P, A, REGER 


ee Dealer in all kinds of 
G. F. WAKEFIELD Metals, Electrical Appliances, Acids and 
Surveyor and Engineer General Merchandise 
Room 22, Porter Building, San Jose, California. | 950 Division Street San Francisco, Cal. 
Surveys for ‘ Right of Way ” applications over U.S Bet. Seventeenth and Eighteenth, Fulsaom and Harrison 
Government forest and other reserves. Telephone White 661 


tletamarer for Taeeroohle Cotee | aniey A. C, Wattmeters needed tolay it 
J oh n Partri d ge Permanent Accuracy Guaranteed 







The Paraffine Paint Co. 


24 Second St., San Francisco 
Los Angeles, Portland, Seattle, Denver 
5 


Importing and Stationer STANLEY INSTRUMENT COMPANY 
San 


: Maneiwaring : Francisco, 31-33 New Montgomery St 
Printer, Lithographer and Bookbinder SEATTLE WASH., Pioneer Building 


306 California Street, San Francisco, Cal. | New Yor«: Los ANGELES: 
Telephone Main $14 146 Broadway. 511 Douglas Building. 
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SOLE BUILDERS OF 


Reynolds 


Corliss 


Engines 
FOR ALL POWER 
PURPOSES 


REYNOLDS HORIZONTAL CROSS-COMPOUND DIRECT-COUPLED ENGINE 


Special Engines for Street Railway and Electric Light Purposes 


Sole Builders of 
Nurnberg Gas Engines. Riedler Pumps and Compressors 
GEO. E. AMES, LOCAL MANAGER 623 HAYWARD BUILDING, SAN FRANCISCO, CAL 


Electrical 
Decorations 
of All Kinds 


ut 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoite and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 
(Clean Boilers.) Try it. DEARBORN FEED WATER TREAT 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "72.2%" 29-33 Rialto Bldg., Chicago, Ill. 
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IMPERIAL PORCELAIN EMERALD GLASS 
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iam) 


Rx rif 
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PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 iriches to 15 inches for power transmission up to : 


80,000 volts. 


7 Arch Street, ’ SS. 
Catalogues, Blue Prints and Detailed Information upon request. BOSTON, MASS 


JOHN A. ROEBLING’S SONS COMPANY  xzrrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash, Alameda and Requena Streets, Los Angeles, Cal, 
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BEEZ -/ Wagner Electric 
/CEE) Manufacturing Co. 


Single Phase Motors ‘nherently Self ee 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 






Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE 8 MOTOR ON CEILING 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. “cy, RiALTo BUILDING 
OF CALIFORNIA . 


SAN FRANCISCO, CAL 





Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities 


Write for Bulletin on 
Type “B” Motors 


| They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 
Per Cent. 


They Are Fool Proof 


Direct Current Lighting 
and Power Machinery 





Marine Lighting Sets 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELEOTRIC COMPANY 





Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 2470, BuLDING 
OF CALIFORNIA SAN FRANCISCO, 


CAL, 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 
MANUFACTURERS 
PAPER INSULATED LEAD ENCASED CABLES 
For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS C. S. FLUSH SWITCHES 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
j A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes K-inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


HAND OR QUICK BREAK SWITCHES 
THE MONITOR CONDUIT BUSHINGS iii telecasts nn ealina Boeck 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, ________ CLAY TUBES, KNOBS, 
KNOBS, CLEATS, ET. @—=——— CIEATS, ET. « « 


FACTORY DELIVERY 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 
658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Busy Days at Pommer-Eilers 


eH He 


SLAUGHTER PRICES ON STANDARD PIANOS’ CAUSES 
A FLURRY 


eH et 


Kimball, Estey, Fischer, Schiller, Wing & Son, Ludwig, Conover, Hobart M. Cable, 
Steck, Emerson, Colby, Mathushek, Chickering, Weber and Many Other 
Renowned Makes in This Surplus Sale—No Reasonable Offer 
Will Be Refused—Easy Payments. 


ad 


Many of the fine new pianos advertised during the past week have been sold, and now we have room to display in our 
main salesrooms also a number of used upright pianos, most of which could not possibly be told from brand new. 

Each and every one of these pianos, forty-five all told, are going to be sacrificed without mercy, commencing this 
(Tuesday) morning, and no reasonable offer will be refused. 

You will find here the very choicest instruments that have ever been offered, and you will find them obtainable at 
prices at least 50 or 60 per cent. below what is asked for them elsewhere. 

Eighty dollars cash or easy payments buys a serviceable upright piano; $115 buys a Fischer upright; $185 an elegant 
walnut Emerson, etc., etc., etc. 

Aside from this, bear in mind that the sale of the fine new surplus pianos will continué. We determined to close out 
to retail dealers 166 pianos last week, and we are going to do it, if the saving of money is an object to you. 

Price and profit is not the object now, and so long as we realize approximately the actual factory cost for these instru- 
ments we shall be thoroughly satisfied. 

In our main salesroom, 653 Market Street, will be found now a beautiful array of fine new pianos, instruments that 
prior to our coming here have never been soid by other dealers who previous held the agency for less than $450. 

Each and every one of these pianos, and there are several different high-class makes to choose from, will be sacrificed 
at the uniform price of $250 each, on payments of $10 down and $6 a month. MW you prefer to pay all cash, we make a still 
further concession of $5 on each piano—$245 cash takes choice. ; 


$10 Down and $5 a Month. 


There are also long strings of beautiful $275 and $300 pianos (well known various makes), instruments that have been 
sold regularly heretofore by other dealers for those prices. Each and every one of these fine new pianos goes for an even 
$150; pay $10 down and $5 a month if you like, or $145 all cash down. 


































Perfect, New and Warranted 


These pianos are perfect instruments. They are pianos that will please the most fastidious and exacting musician. 
They are accompanied by the makers’ regular five years’ warranty, countersigned by Pommer-Eilers Music Company, thus 
protecting a purchaser in every way. 


Will Ship on Approval. 


One of these pianos may be ordered by mail as advantageously as if bought here at the store. Upon receipt of $10 
deposit we will select and ship one of these choice instruments to any part of the Pacific Coast. If, after examination and 
trial, the piano does not prove exactly as represented and in every way satisfactory, Pommer-Eilers Music Company agree 
to refund the deposit and pay freight and cartage charges both ways. 

Sale is now in progress at our retail salesrooms, and at these prices each one of these instruments should find buyers 
before the close of the week. All pianos sold “round the bay’’ will be tuned free of charge once after delivery. 


POMMER-EILERS MUSIC COMPANY 


653 Market Street, Below Examiner Building 


San Francisco’s Busiest and Best Piano Salesrooms 
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Bound Volumes 


of the 


B ES T |Joumalof Hlectricity, Power and Gas 


1903 
Now Ready for Distribution 
Price, $5.00 


Address Journal of Electricity Publishing Company 
532 Rialto Building San Francisco, Cal, 


WANTED 


The following numbers of 


The Journal of Electricity, Power and Gas 






GET THE 

















Insist on having 
tnnell \ that RED LABEL 









Improved 






California 





















1895—July 
Ve j 1896—April, July, August 
X 7 Incandescent 1897— April 
N ; 1898—June 
< ie 5 ‘ 
a ae 1900—February, March, April, May, June 
ig c oe 
*) 1901—January, February, May, July, August, Sept. 
Six months subscription of ‘‘The Journal of Electricity, Power 
CALIFORNIA INCANDESCENT LAMP CO, | 24 Gas” will be given for any of the above numbers when for- 
* | warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. Rialto Building, San Francisco, Cal. 








C ifugal Fuel Oil B 
POWER TRANSMISSION | nsec nes sit"o0 numer mse 


Managers have no line troubles when using 


Locke Insulators 







Adapted for Use Under All Kinds of 











Steam Boilers, Brick Kilns, 


Evaporating Pans, Etc. 








No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American Manufacturing Company 
336 Macy Street, Los Angeles 
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STANDARD 
Line Pressure Enerare Co. INDEX TO CONTENTS 
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Westinghouse TypeNandOD Transformers 
All Sizes Lo a Seay 


Are so wound that any of the primary voltages, is | 52% 105 

as tabulated, will give the three secondary 1,890 t 105 210 

voltages stated under each class of apparatus. 1,995 | 210 420 
Write for Circulars 1057 and 1060. 2,100 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Szattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 
Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 







Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices { New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 
Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 


‘“*TESTS ON 


Stirling and Babcock & Wilcox 
BOILERS 


And Other Useful Information for Boiler Purchasers” 


Now Ready 
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W. T. Garratt & Co. 


Brass and Bell Foundry 
Machine and Hydraulic Works 
Engineers’ Findings 
Water, Gas and Steam Pipes 





MAILED FREE ON APPLICATION TO 


The Stirling Company 
WATER-TUBE SAFETY BOILERS 


PHONE MAIN 5053 


Avenarius 


and Fittings 


The Hooker Steam, Hand and Power Pumps 


Centrifugal Pumps 


The Hall Duplex Steam Pumps 


Garratt’s Jackhead Mining Pump 
Combined Pump and Boiler Wine Pumps 


EDGAR KIDWELL, M. E., Pacific Coast Manager 
32 First Street, San Francisco, Cal. 


PRESERVE YOUR POLES, TIES AND OTHER STRUCTURAL TIMBER 


Carbolineum 


138 to 142 Fremont Street 


SAN FRANCISCO, CAL. 





Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times Its Natural Life—Try It—It 
Will Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


Telephone and Telegraph Companies 


use it on their poles, cross-arms, insulating 
boxes, etc., with good effect. 


Distillers, Syrup and Sugar Refiners, Beet 
Sugar, Glucose and Starch Factories 


use it on woodwork around and in their 
plants exposed to dampness, rot and dry rot, 
such as starch tables, floors, tanks, sills, etc. 
It does not affect the starch, and gives good 
satisfaction as a wood preserver. 


Brewers, Ice Dealers and Manufacturers 
and Maltsters 


use it on damp wood and brick work in cel- 
lars, ice houses and factories, ice runs, sheds, 
etc., wet floors, sills, joists in malt and ice 
factories, stables, posts, etc., without ill effect 
to their products, and testify that it is the best 
wood preserver on the market. Ice will not 
adhere to carbolined wood. 


Miners, Smeliers, Etc. 


use it on shaft timber, cable supports, flumes, 
sheds and shaft houses with good results. 





Woolen Mills and Paper Mills 


use it on tubs, floors, joists, damp walls and 
especially on woodwork expos to steam, 
acids, and vapors, and are extremely well 
satisfied with results obtained. 


Ship Builders and Owners, Dock Pro- 
prietors, Coal Dealers, Dredging 
Companies and Fisheries 


use it on docks, piles, scows, decks and shi 
bodies, sheds, warehouses, boats, nets, eed. 
age, sails and tarpaulins, and assert that it 
not only preserves wood, but ropes, nets and 
tarpaulins, keeping them also soft and pliable 
in all weather. 


Creameries, Flour Mills and Irrigation 
Companies 


use it on water wheels and sheds, flumes, 
sluices and gates, posts, bridges, etc., and find 
it satisfactory in every way. 


Government and Municipalities 


use it on river, canal, harbor and lighthouse 
work, docks, piling, bridges, paving blocks, 
etc., and specify it regularly for wood pre- 
servation. 


Railroads and Steamship Companies 


use it on ties, cross-ties, bridge timber, signal 
and telegraph posts, car bodies, roofs and 
floors, sheds, warehouses, docks, piling, and 
claim excellent results. It does not weaken 
woodwork against mechanical action and 
absolutely preserves it against rot, dry rot 
and decay. 


Thousands of Testimonials with Pamphlets Free 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 


Distributing Agents 


Beware of Imitations With Similar Sounding Names 


San Francisco, Cal. 
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PUMPS 


For All Possible Conditions, Operated by 
Steam, Air, Electricity or Other Avail- 
able Power, Are Manufactured and 
Kept in Stock in Great Variety 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 










Sole Pacific Coast La for 
Schwartz [etal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


W ater Wheels 


We build a tangential type . 
of water wheel for any head 








and for any purpose that is 
superior to all others in 








efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 









ORSEPOWER UNIT WHICH IS TRANSMITTING ELECT 







L POW 


RISDON IRON 


Office and Branch Works, Folsom and Steuart Sts. - ‘ 
Main Works and Yards, Potrero. San Francisco, California 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


Electrical Machinery 


in a wide variety of sizes and outputs 


Marine Sets 


that are efficient, compact and reliable, for use on 


shipboard or in isolated plants 


San Francisco Office : : : : : : Fremont and Howard Streets 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle $ Tatum & Bowen, Portland 3 Baker Iron Works, Los Angeles 











Don’t Forget 


that you have your choice of 


Fine Limited Trains 
Routes East 


over the lines of the 


Southern Pacific 


Golden State Limited 
Overland Limited 
Sunset Limited 


3 


Will take you by way of Portland, Oregon, 
Ogden, Utah, or New Orleans, Louisiana. 


The Quickest Time 
The Best Service 


Electrical Machinery 
and Supplies 


GOULD STORAGE BATTERIES 


Write for prices and particulars 


Century Electric Co. 


18 Second Street 


Telephone Bush 352 
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Each Way Every Day 


Armature Winding, Repairs and Switchboards 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


San Francisco, Cal. 












Heald’s School of Mines 
and Engineering 


130. Union Square Avenue, 






















San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigonom- 
etry, Draughting, Strength of Materials, and Surveying. 

The Mining Engineering Course includes Assaying, Blow- 
Pipe Analysis, Mill Construction, Milling, Mining, Geology, 
Mineralogy, Economic Geology, Surveying, and Mathematics. 

The [letallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL AND ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work-Shop 
and Laboratory Practice, Construction, Mechanical Drawing, 
Mathematics, etc. 


DAY AND EVENING CLASSES 
The Commercial Department of this College affords unex- 
celled opportunities for the acquisition of a business education. 


Write for new 80 page Catalogue and College Journal. 
Address 


E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 





000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR GOMPANY 


36 WHITTIER STREET, BOSTON, MASS. 





Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Douglas Building H _ 
Los Angeles : 


Pioneer Building 
Seattle 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


a a 


PTTL Ter TCC eH ao 411 


CHICACO CLEVELAND CINCINNATI ST. LOUIS DENVER. BOSTON. 


3 AN, FRANCISCO PHILADELPHIA LONDON ENG 


San Francisco Office: 69-75 New Montgomery Street 
Seattle Office: Pioneer Building, Seattle, Wash. Los Angeles Office: Douglas Building, Los Angeles 





We make a Specialty 
Tangential Water 
Wheels for 


MANUFACTURERS OF 


ESTABLISHED 1850 


ENGINEERS 


Fremont and Howard Sts., San Francisco 


Abner Doble Company 
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The United States Government FOR SALE 


Has ordered within a year 1,500,000 square feet of 




















Steam and Electric Machinery 


* * 
ll TO] 00 If] Four Babcock & Wilcox boilers, 100 and 200 horsepower. 
One Corliss engine, 250 horsepower. 


One Williams engine, 500 horsepower. 
The last order was for 5,000,000 square feet at a price 16 PER CENT. Two Westinghouse 500-volt generators, 125 kilowatts each. 
HIGHER than the highest bid of competitors One Walker 500-volt generator, 300 kilowatts. 
We are Pacific Coast Agents Steam and circulating pumps, condensers, switchboard panels 
® and fittings, cast iron pipe, etc., etc. 

Bonestell, Richardson & Co. Ror prices, etc addrene pany 

PACIFIC POWER COMPANY, 
Corner of Sansome and Sacramento Streets, San Francisco, Cal. | Room 50, Crocker Building San Francisco, Cal. 
POPE! PN NSE OTE ES IE 0 ES EEE SOM SAL MEE aR TSE ES i Ee 











es $3.0) FOR $2.25 
Metal Insulator Pins for High Voltage Lines | ~ 
are among OUR SPECIALTIES Weato me | CLUBBING NOTICE 


Lag Screws, Cross-Arm Braces, Pole Steps, 
Machine Bolts and Special Forgings 











By arrangement with the publishers of 


Benicia Agricultural Works 


City Office, 2 Pine Street, Sam Francisco. Factory, Benicia, Cal. Popular Mechanics 
PROMPT DELIVERY. BEST QUALITY. RIGHT PRICES. 


the United States, we are enabled to offer 


hi: 
POR HYDRAULIC MINES, JPRIGATION AND POWER. PLANTS. Manufactured from the Power and Gas 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 





539 MISSION ST., 211 to 219 J ST., and 
SAN FRANCISCO. SACRAMENTO. 
GEORGE E. CARTER & CO. Popular Mechanics " 
Room 52, Crocker Building SQUARE SAWN 5 
SAN FRANCISCO — Po e om 

ROUND fae 
Telephone Main 545 RED CEDAR ) 

~ Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 


The Design and Construction, with Directions | - $2.25 PER YEAR 


for Installing, Running and Repairing of 
Kerosene Oil Engines 






& 






Address orders to 
BY MAIL FOR $2.00 


SPON & CHAMBERLAIN 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A. | 532 Rialto Building San Francisco, Cal, 
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PUBLISHING COMPANY 
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To Consumers of Dry Batteries | BAYLEY 
SSSSSESSSSjSjSjSjj]j]SjSE€E___eq HIGH GRADE 


AUTOMATIC 


You will make no mistake if you order only Exetor Dry ENGINES 


Cells for automobiles, motor cyles, gasoline engines, etc., 
and the Teleco for electric bells, telephones and all open 


circuit work. 


Remember that a poor dry cell is dear at any price, used 
for any purpose. You need not use an inferior cell or one 


that is partially exhausted by long shipment when received. 


Patronise home industry, and obtain the best possible 
satisfaction from cells that are Built Right of the Right 
Material at the Right Price. 


This is the way our goods are made—every cell perfect. EDGE MOOR Water Tube Boilers 


NORDBERG Corliss Engines 
We make all the standard sizes and the only high grade —— & 
cells made on the Pacific Coast. We also manufacture Complete High Grade Power Plants for Highest 
Economy and Relay Service 
Flash-Light Cells. Write us for prices, etc. aba 


The Tracy Engineering Co. 


LOS ANGELES ELECTRICAL SPECIALTY Co. 
151 Fremont Street Braly Building 


Los Angeles, California San Francisco Los Angeles 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
A NEW EDITION! 


“GRAPHITE AS A LUBRICANT”’ GUARANTEED UNDER 25() POUNDS PRESSURE 
Copies of this new booklet will be forwarded to all 


edgineers who ate interested in “better lubrication.” THE ONLY perrectty BALANCED vALvEs 


Write for a copy today. 
Joseph Dixon Crucible Co., Jersey City, N. J. AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 





SAN FRANCISCO OFFICE, RIALTO BUILDING 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERI1S 
When for 


2 Cents aday 


YOU CAN HAVE 





This pin is made 
of seasoned euca- 
lyptus, a wood par- 
. ticularly adapted 
< for electric insulat- 

ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
lants on the Paci- 
it. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Pure, Sparkling 
Water 





Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 






Hardwood Planing Mill Co. 24% 40s. 
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HUNT, MIRK & CO. 


ENGINEERS 


5000 Kilowatt Westinghouse-Parsons Steam Turbine 


We Want You to Know That We Are Pacific Coast Agents for 


Westinghouse Steam Turbines and Engines 
Worthington Condensing Apparatus 
Laidlaw-Dunn-Gordon Pumps 
Keeler Water Tube and Fire Tube Boilers 
Patterson-Berryman Heaters 
National Steel Casting Company 
Regal Plastic Metallic Packing 
Etc., Etc., Etc. 


We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Requirements, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 





MAY 23 1904 
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“In the good old summer time” 


you will need one of these 
A complete stock on hand of Desk, Bracket and Ceiling Styles 
Western Electric Direct Current for All Voltages 
Emerson Alternating Current for All Voltages and Frequencies 


Ps 
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Orders Shipped Same Day as Received 


and the prices are right 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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Standard Underground Cable Co.} Crouse-Hinds Electric Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 








Norbitt Temporary Socket 


ee ee Lay 





PY NAHE Norbitt Temporary is the only standard socket that can 
be used for decorative purposes with standard lamps and 
standard stranded wire. The electrical connection is made 

without removing or affecting the insulation of the wire. 

The socket is easily and quickly installed, either before or after 
PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 

CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


the wires are in place, and is practicably weatherproof. 





FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 


New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


Hemingray Insulators|4 HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


This is the Standard Push Button Type 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
Crossley Building SAN FRANCISCO 





Used upon the entire installation of the Northern 
California Power Company 


Worlds Game Standard i 








MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. ee 


Exclusive Pacific Coast Sales Agents Secheaive Pacific Coast Seles Aquats 
en.ss s CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal ° New York Block, Seattle Stimson Building, Los Angeles 
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Induction Motors 


are made in three distinct types to meet a wide range of operating conditions 


TYPE A MOTOR 


As can be seen from the accompanying illustrations, this is the simplest 
type of motor extant. The armature is of the ‘‘squirrel cage’’ pattern, and 
wear qn the motor is reduced to that which takes place in the bearings. With 
this type of motor a starting compensator is generally used. This simple 
device reduces the potential applied to the primary of the motor resulting in 
a corresponding decrease in the starting current. 


TYPE B MOTOR 


In this type the starting current is kept low by introducing starting resist 
ance within the secondary circuit. This motor does not possess the same 
simplicity of construction as the Type A, owing to the fact that the armature 
has a polar winding,.and a device for varying the armature resistance is a 
necessary adjunct in its construction; butit has this advantage--it will start a 
given load with a current materially less than that taken: by the Type A. 
Therefore it is recommended where the motor must start heavily loaded and 
where a large current, such as the motor with short circuited armature takes 

Armature of Type A Moter when starting at full load, would be objectionable 


TYPE C 
MOTOR 


Variable Speed [lotor) 


The armature of the Type 
C motor has a polar winding 
from which leads are brought 
through the hollow shaft to 
collector rings, by means of 
which connection is made 
with a suitable controller for 
varying the resistance in the 
secondary circuit. Inthis way 
the desired speed regulation is 
secured. As is obvious, the 
controller constitutes a most 
satisfactory starting device. 

The various features of the 
three types of S.K.C. Induc- 
tion Motors are discussed in 
Bulletin 136. Copies of this 
pamphlet will be sent on ap- 
plication to any of our sales 
offices 


Stanley Electric 
Manufacturing Co. 


Pittsfield, Mass. 
S.K.C. Type A Induction Motor, With Armature or Secondary Removed, Showing Field or Primary Winding 
and the Bearings in the End Frames 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San FPrancisco, Cal. 
Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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To Consumers of Dry Batteries FORT WAYNE 
—————————————————————————————— ELECTRIC 


You will make no mistake if you order only Exetor WO RKS 
Dry Cells for automobiles, motor cyles, gasoline en- 
gines, etc., and the Teleco for electric bells, tele- Manufacturers ‘‘ Wood’’ System for electric 
phones and all open circuit work. lighting and power, including all apparatus 

Remember that a poor dry cell is dear at any price, required for supplying the largest city with 

pectin er otae , electric light or the largest factory with 
used for any purpose. You need not use an inferior 

; bs electric drive, from generators in power 

cell or one that is partially exhausted by long shipment house to arc lames and motors ta streets or 
when received. factories. 

Patronize home industry, and obtain the best possible 
satisfaction from cells that are Built Right of the Right 


Main Office and Factory 
Material at the Right Price. 
This is the way our goods are made—every cell FORT WAYNE, INDIANA 


perfect. Western Offices 

We make all the standard sizes and the only high San Francisco, California 
grade cells made on the Pacific Coast. We also man- OGD Rom: enayy. Sevnet 
ufacture Flash-Light Cells. Write us for prices, etc. Los Angeles, California 


, Douglas Building 
LOS ANGELES ELECTRICAL SPECIALTY Co. Seattle, Washington 
Los Angeles, California Pioneer Balding 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Miigntiie iydteme tntama.. 405 Sutter Street, San Francisco 


Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


- Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Hccumulators’ FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 


SEND FOR DESCRIPTIVE BULLETINS 


San Francisco Office: 326 RIALTO BUILDING, "0st. Se terre (BOSTON. 
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BOSTON . i i ATLAN Au, GA. 

36.FEDERAL ST: ; BF Weir ance BLOG. 
PHILADELPHIA cHic =O 3 % “, MEXICO..CITY - 
NORTH AMERICAN BLDG, | 215 MARQUETTE 3 Cs ; NGEAN \ 7 AVENIDA JUAREZ 


SAN FRANCISCO a 3 k = HAVANA, CUBA 
> FIRST 6T. i I pu ——— ' ms DE LA HAVANA 


BABCOCK & WILCOX 
SPOILERS 


HERE are no stay bolts in a Babcock & Wilcox Boiler. No large flat surfaces. 
No crooked tubes. Every inch of the interior can be inspected and thoroughly 
cleaned. Very nearly 2,000,000 horsepower have been sold and 300,000 horse- 

power a year are now being sold. They are in use in every country on earth. 

About 500,000 horsepower are in use in electrical work. In this industry alone 
there is a greater amount of Babcock & Wilcox Boiler horsepower than has ever been 
built of any other single type of water tube boilers for all purposes. 

Three-quarters of the water tube boilers now being sold the world over are 
Babcock & Wilcox Boilers. 


CHAS. . MOO RE, Mar. Paciric Coast Brancu 


Main Office 63 First Street, San Francisco, Cal. 
Los Angeles, 325 Trust Bidg. Seattle, 218 Second Ave., South. Salt Lake, 512 Scott-Strevell Bidg. 
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KNIGHT'S 
WATER.... 
ere... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sutter Creek, Cal. 


For full culars send 
for descriptive catalogue. 
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Pelton Water Wheels 


The Pelton System of Water Power is so 
flexible that it admits of adaption to all 
conditions and every variety of service, and 
in so simple a way as to provide against the 
liability of accident or interruption to con- 
tinuous service. Because Pelton Water 
Wheels meet so fully the exacting require- 
ments of electrical power transmission 
service as regards high efficiency, close 
regulation and small cost of maintenance, 
they have come to be regarded as the Stan- 
dard Water Wheels of the hydraulic world. 
Intending purchasers of water wheels can- 
not afford to experiment—the expense of 
installation and the disastrous results of a 
possible failure should be reason for ex- 
treme caution in selecting a wheel without 
established reputation and merit. 

Engineers of ability and experience fur- 
nished to examine and report upon the best 
means of developing and utilizing water 
power. 

Catalogs of valuable hydraulic data sent 
on request. 


The Pelton Water Wheel Co. (8) tinct, street Nee va 































































Kilbourne & 


National Electric Company 


Clark Co. | sace managers 





Nernst Lamp Company 
Pittsburg Transformers 


Stromberg - Carlson Tele: 
phone Company 


Jobbers of Electrical Sup- 
plies and Machinery 


200-Kilowatt, Two-Phase, Generator Installed at Monterey 





Seattle, Wash. San Francisco, Cal. 
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ce Le CORY 


Telephone Main 1870 


Expert Examination. 


Advisory Reports. Construction Supervision. 


WYNN MEREDITH 


ENGINEERS 


331 Pine Street 


Ww. HH. ALLEN 


San Francisco, Cal. 


Design of Complete Equipments. 


Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY. OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 


Electrical, Mechanical and Hydraulic 


210 Crocker Building 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


San Francisco, Cal. 





Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 407 Lankershim Bldg, 


San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 *Phone James 1846 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BERKELEY, CAL. 


Cc. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 


Address communications to 


204; Eddy Street - = San Francisco, Cal. 
’Phone Larkin 2982 





Surveys for Proposed Hydro-Electric Power Plants a 
Specialty. 


G. PF. WAKEFIELD 


Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 


Surveys for‘ Right of Way’”’ applications over U.S. 
Government torest and other reserves. 





Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


Importing and 
Manufacturing 
Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main $14 





Stationer San Francisco, 31-33 New Montgomery St. 


ORLAN CLYDE CULLEN, C. E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 


L. M. HANCOCK 
Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


United States and Foreign Patents. Caveats. Trade 


431 Rialto Building San Francisco, Cal 
—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


FOR SALE 


One 6x 1x6 Worthington steam pump in 
first-class condition. 


Marks and Copyrights 
Military and Naval Inventions a Specialty 


Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 





Standard Electrical 


Construction Company 
Rialto Building 


San Francisco 
Telephone Private Exchange 580 


Engineers and Contractors 


Power Installations, Including Pole Lines 
and Substations, a Specialty 


Manufacturers of 
Armature and 
Stator Coils 


Armature Winding 
Commutator Filling 
and Building 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


Near Third San Francisco 
PHONE MAIN 998 


Repwoon Potzs 
aK ee 
Union Lumber Company 


401 Conservative Life Building, los Angeles, Cal. 
TELEPHONE 
In lots and sizes to suit atjshort notice 
Rooms 206-207, Crocker Building, San Francisco 


Pi« B. Paint 


means econonry 


The Stanley-Taylor Company 
designs good advertising 


ae 


656 Mission Street 


It means the saving of 
many dollars to the man 
who uses a considerable 
amount of paint for pre- 
servation and protection. 

It's the quality that does 
it. We make special paints 
for special uses. Let us 
know wha your needs are 
and we will send you full 
information about the paint 
you want to use. 6 


The Paraffine Paint Co. 


24 Second St., San Francisco 


Los Angeles, Portland, Seattle, Denver 


OSITION WANTED AS ENGINEER OR SU- 
perintendent of construction by a college gradu- 
ate who has large experience in general 

engineering and the construction of gas and electric 
plants and transmission systems. 

Address ‘‘EXPERIENCE,” care THE JOURNAL, 
532 Rialto Building, San Francisco, Cal, 


Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 


SEATTLE WASH., Pioneer Building 
NEw YorRK: Los ANGELES: 
146 Broadway. 511 Douglas Building. 





















































THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





SOLE BUILDERS OF 


Reynolds 


Corliss 


Engines 
FOR ALL POWER 
PURPOSES 





REYNOLDS HORIZONTAL CROSS-COMPOUND DIRECT-COUPLED ENGINE 


Special Engines for Street Railway and Electric Light Purposes 


Sole Builders of 
Nurnberg Gas Engines. Riedler Pumps and Compressors 
GEO. E. AMES, LOCAL MANAGER 623 HAYWARD BUILDING, SAN FRANCISCO, CAL 









Electrical 
Decorations 
of All Kinds 


ot 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *7.3.2°" 29-33 Rialto Bldg., Chicago, Iil. 
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IMPERIAL PORCELAIN EMERALD GLASS 


ia 


= 
IE 


ew 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from teh Ca 
5 inches to 15 inches for power transmission up to c 


80,000 volts. 
7 Arch Street, BOSTON, MASS. 


Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY xzerssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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Manufacturing Co. 


ST. LOUIS, MO. 


7 Phase Motors Inherently Self Starting 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 


Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE B MOTOR ON CEILING 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. ee ee 
OF CALIFORNIA SAN 


FRANCISCO, CAL. 





a) Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 







Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities 


Write for Bulletin on 
Type “B” Motors 


They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


3 The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 
Per Cent. 


They Are Fool Proof 


Direct Current Lighting |” 
and Power Machinery 


Marine Lighting Sets 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELECTRIC COMPANY 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. on ea? 63), Mision Street 


F CALIFORNIA FRANCISCO, CAL. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 
NEW YORK 
We Carry A ComMpLETE Stock oF NATIONAL WEATHERPROOF WIRES In San FRANCISCO 


Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Keystone Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 14-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


MO OR CONDUIT BUS GS Any Size " | aay sod ma erg ore Break 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. . 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Busy Days at Pommer-Eilers 


eH Fe 


SLAUGHTER PRICES ON STANDARD PIANOS CAUSES 
A FLURRY 


eH He 


Kimball, Estey, Fischer, Schiller, Wing & Son, Ludwig, Conover, Hobart M. Cable, 
Steck, Emerson, Colby, Mathushek, Chickering, Weber and Many Other 
Renowned Makes in This Surplus Sale—No Reasonable Offer 
Will Be Refused—Easy Payments. 


eH Ht H 


Many of the fine new pianos advertised during the past week have been sold, and now we have room to display in our 
main salesrooms also a number of used upright pianos, most of which could not possibly be told from brand new. 

Each and every one of these pianos, forty-five all told, are going to be sacrificed without mercy, commencing this 
(Tuesday) morning, and no reasonable offer will be refused. 

You will find here the very choicest instruments that have ever been offered, and you will find them obtainable at 
prices at least 50 or 60 per cent. below what is asked for them elsewhere. 

Eighty dollars cash or easy payments buys a serviceable upright piano; $115 buys a Fischer upright; $185 an elegant 
walnut Emerson, etc., etc., etc. 

Aside from this, bear in mind that the sale of the fine new surplus pianos will continue. We determined to close out 
to retail dealers 166 pianos last week, and we are going to do it, if the saving of money is an object to you. 

Price and profit is not the object now, and so long as we realize approximately the actual factory cost for these instru- 
ments we shall be thoroughly satisfied. 

In our main salesroom, 653 Market Street, will be found now a beautiful array of fine new pianos, instruments that 
prior to our coming here have never been sold by other dealers who previous held the agency for less than $450. 

Each and every one of these pianos, and there are several different high-class makes to choose from, will be sacrificed 
at the uniform price of $250 each, on payments of $10 down and $6 a month. If you prefer to pay all cash, we make a still 
further concession of $5 on each piano—$245 cash takes choice. 


$10 Down and $5 a Month. 


There are also long strings of beautiful $275 and $300 pianos (well known various makes), instruments that have been 
sold regularly heretofore by other dealers for those prices. Each and every one of these fine new pianos goes for an even 
$150; pay $10 down and $5 a month if you like, or $145 all cash down. 


Perfect, New and Warranted 


These pianos are perfect instruments. They are pianos that will please the most fastidious and exacting musician. 
They are accompanied by the makers’ regular five years’ warranty, countersigned by Pommer-Eilers Music Company, thus 
protecting a purchaser in every way. 


Will Ship on Approval. 


One of these pianos may be ordered by mail as advantageously as if bought here at the store. Upon receipt of $10 
deposit we will select and ship one of these choice instruments to any part of the Pacific Coast. If, after examination and 
trial, the piano does not prove exactly as represented and in every way satisfactory, Pommer-Eilers Music Company agree 
to refund the deposit and pay freight and cartage charges both ways. 

Sale is now in progress at our retail salesrooms, and at these prices each one of these instruments should find buyers 
before the close of the week. All pianos sold “round the bay.’’ will be tuned free of charge once after delivery. 


POMMER-EILERS MUSIC COMPANY 


653 Market Street, Below Examiner Building 


San Francisco’s Busiest and Best Piano Salesrooms 
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Insist on having 
that RED LABEL 





Improved 
California 


/ Incandescent 





CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION 


Managers have no line troubles when using 








Bound Volumes 


of the 


Journal of paecing Power and Gas 


1903 
Now Ready for Distribution 
Price, $5.00 


Address Journal of Electricity Publishing Company 
532 Rialto Building San Francisco, Cal. 


Centrifugal Fuel Oil Burner 


(PATENTED) 
Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 


Brick Kilns, 
Etc. 







Steam Boilers, 


Evaporating Pans, 










No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 


Write for Our Descriptive Catalogue and Prices 


American Manufacturing Company 
336 Macy Street, Los Angeles 


INDEX TO CONTENTS 


| Or ke | nsu lato rs Illustrated articles are marked with an asterisk (*), editorials with a dagger (+ 


See Our Exhibit, Electricity Building, at St. Louis 






Adopted by 
STANDARD 
ELectric Co. 
oF CALIFORNIA 


VICTOR TYPE 
Line Pressure 
100,000 Volts. 
Tested to 
150,000 Volts. 
PATENTED 7 


Bay COUNTIES 
POWER Co. 


VALLEY COUNTIES 
POWER Co. 


GUANAJUATO 


Sept. 28, a POWER Co. 
June 7, 1898 
May 29, 1900 WASHINGTON 
WATER POWER Co. 
Other patents now 
pending. AMERICAN RIVER 


ELEcTRIC Co. 


In the Old Historic Town of Monterey ................ 2.2... *163 
The Telephone System of Hotel Monterey, by H. G. Aylsworth *169 


Wave Form Variations of a Long Distance Line, by George 


eee acc .*170 
Lightning Strikes in Two Places................... Chae cone SEQ 
The Cost of Steam and Gas Power, by J. R. Bibbins..........*173 
On Drying Out High Tension Transformers, by J. S. Peck... 174 
The Events of the Year............. +176 
The Battle With the Elements...... ......- 02... 2.20 cece cee +177 
Progress in Steam Turbine Introduction....... tien ewsnad ae 
On the Importance of the Load Factor, by C. H. Merz and 

Pet ae ee eee eee eee . *179 
The S.K.C. High Voltage Oil Switches.......... *180 
PE ae a. eee eesade tas iacecse ses . 182 
A ee eee CRG Green kecebowkateeeneess8 Sa 
EN SES EIS OO ECCT TET OCETTER TEER EEe 182 
New Incorporations............---+++ ceeees . 183 
NUNTUS, tld ek ce en gov ae eo comes Sa ceeaesctes we eeee 184 


On Longest Power Transmission Lines in the World | reansmission 0... ....0.00cccccccceeecesseeeseee | 185 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up tor to 100,000 Volts . ‘ 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
83-85 New Montgomery Street, San Francisco. 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 





Transportation. ................-. Ve tad detthed eta adind sa daneae. Oe 
ee og Sig si uaicln ceed oo ccce site ceeenees cecenees 187 
The Lay Pres...) 2 10.5 e ccc cee cece cece ceeece cece eee eces IB 

i ah nate an . 188 


Trade Catalogues Received 


New Publications ...... 188 
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Westinghouse 
Type A 
Integrating Wattmeters 


By the introduction of a ball bearing in 
the Westinghouse Wattmeter friction 
has been reduced to a negligible quantity. 
There is no other wattmeter which 
approaches such accuracy of regulation 
and permanency of calibration. 


Write for Folder 4023 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Szattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Defiver, and all other large cities. 
Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


Sales Offices | 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


AL,UMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 

The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [etallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL AND ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


The Commercial Department of this College affords 
unexcelled opportunities for the acquisition of a business 
education. 


Write for new 80 page Catalogue and College Journal. 
Address 


E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 


water for at least three times its natural life + 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 


W. T. Garratt & Co. 


Brass and Bell Foundry 
Machine and Hydraulic Works 
Engineers’ Findings 
Water, Gas and Steam Pipes 
and Fittings 


The Hooker Steam, Hand and Power Pumps 
Centrifugal Pumps 
The Hall Duplex Steam Pumps 
Garratt’s Jackhead Mining Pump 
Combined Pump and Boiler Wine Pumps 


138 to 142 Fremont Street 


SAN FRANCISCO, CAL. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Oil Pumps, Marine Pumps, Deep Well 
Pumps, Station Pumps 
Waterworks Pumps 


Operated by Steam and Power and Manufactured in 
Great Variety and for All Possible Conditions 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [etal Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


Water Wheels 


We build a tangential type 
of water wheel for any head 





and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. . e e 
Main Works and Yards, Potrero. San Francisco, California 
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Motors 
tor Hoists 


Our Fully Inclosed, Series Wound, 


Form K Machines are 


Built for this Service 


Write to our nearest office for recommendations 


and estimates 


Size 12 K Motor Driving a Prospecting Hoist 


Crocker-Wheeler Company 


Manufacturers of Generators and Motors 
Engineers for their application to all kinds of industrial plants 


Ampere, N. J. 


San Francisco Office Fremont and Howard Streets 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-{50 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 
CENTURY AUTOMATIC MOTOR STARTERS | Used with 400,000 horsepower of water wheels 


in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 





GOULD STORAGE BATTERIES 





AMERICAN ASPHALT UNDERGROUND CONDUIT 
_ Pacific Coast Agents 


JNO. MARTIN & CO, 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL, 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 





Pioneer Building Douglas Building 
Telephone Bush 352 Seattle Los Angeles 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectty BALANCED VALvEs 


AMERICAN BALANCE VALVE CO. 


JERSEY SHORE, PENNA. 





aoe belt dressings are rightly called “ ”—rob- 
leather of its life best qualities of clinging, 
oT the sake of a temporary sticking. 


DIXON’S TRACTION BELT DRESSING 
is a preservative, a eet not a belts, 


Joseph Dixon Crucible Co., yee City, N. J. 
EASTERN OFFICE AND WORKS 
SAN PRANCISCO OFFICE, RIALTO BUILDING 





WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERIIS 
When for 


2 Cents aday 


YOU CAN HAVE 


«* This pin is made 
ty ae a 

a wood pa 

auariy panne 


< a cledirie ic inset 


P clare wt thet best pin 
~¢ oe ‘of -— ee 

trical transmission 

lants on the Paci- 


ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno 
Martin & Co., an nd 
aes others. 
Address, 





Pure, Sparkling 
Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 






Hardwood Planing Mill Co. 2°: 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. 


PROMPT ATTENTION 


Strong. 


Simple. . 


CORRESPONDENCE SOLICITED 





ch. kL 


We will mail you any of the a Bulletins if you write for them: 


Arc Lamps and Arc Lamp Accessories nN. 


D. C. Multiple, 100 to 125 V. Arc Lamps ‘‘O”’. »-B7t 
D. C. Series O. P. 200 to 600 V. Arc Lamps ‘‘L 3”. ven nee 


D. C. Series Constant Current Arc Lamps ‘‘ L, 5’’....175 
A. C. Multiple, 60 to 133 Cycle Arc Lamps ‘‘L, 6 .- 282 
Instruction Bulletin ‘‘L, 6’’ Arc Lamps... ........... I 
A. C. Arc Lamps ‘‘L. 7’’ Series Shuntwound......... 383 
A. C. Differential Arc Lamps ‘‘L, 8’’ Series......... 383 
D. C. Multiple 100 to 125 V. Lamps ‘‘L, 11’’ and “L, 21’’ 372 


Instruction Bulletin ‘‘L, 11’’ and ‘‘L, 21’’ Arc Lamps.. 3 


D. C. Multiple 200 to 250 V. Arc Lamps ‘‘I, 12’’...... 273 
Instruction Bulletin ‘‘L, 12’? Arc Lamps.............. 4 
Arc Lamp Parts, etc., for G. I. Arc Lamps........... 176 
Lightning Arresters, Choke Coilsand Line Dischargers 358 
Concentric Arc Light Dinate Outhteei <o i ccc cence -313 
Hanger Board for Multiple Arc Lamps........ ..... 332 
Combined Hanger and Absolute Cutout.............. 333 
Carbons for Inclosed Arc Lamps ..............5. 006- 300 
Switches and Circuit Breakers 
No i aaa aes cocep. seco’ 157 
Dimes Paste Patton Switeeen. «oo he iv ed we cee 254 
Knife Switches Slow and Quick Break. ..... . .150 
Oil Switches and High-Tension Apparatus........... 153 
Pendant Push Button Switches...................... 377 
Stab Switches for Series Arcs or Incandescent Circuits. 327 
Volt atid Ammeter Switches. ... 2.266. 0c ececccccens 255 


Circuit Breakers, Under and Overload. .... 5 ae 
Circuit Breakers, Special Small Sizes (type CB. Mes: «ia ee 


Motors and Generators 


D. C. Motors and Generators........ ..... 
ci cee se dips 6. vdniKeue scducsaccc 166 
Grinding and Buffing Motors. Teen ee « 
Rotary Convertors and Motor Generators. 


D. C. and A. C. Sewing Machine Transmitters... ..... 165 


BULLETIN 
No. 


D. C. Desk Bracket and Trunnion Fan Motors....... 362 
D. C. Ceiling Fans. ; 261 
Panels | and ‘Switchboards 
Automobile Charging Panels.. pial ockines wane ~115 
Small Plant Switch Panels................ . 309 
le a ou ids adaelidec ne cecscceses 107 
Switchboards, High and Low Tension............... 150 


G. I. Panel Boards and Fuse Carriers................ 51 
Boxes, Plugs, Receptacles, Instruments and Meters 


Primary Fuse Box, Insulator Type.................. 359 
Floor Outlet Boxes (water tight).................... 194 
Underground Apparatus, Junction Boxes.............291 
Flush Receptacles and Plugs................... nds 
Flush Wall Pocket Receptacle... ................. 319 


yo eg 324 
i ar ev cine sa hs cee kode desc’ acess «e435 
Portable and Small Pocket Type Volt and Ammeters. . 302 
Wright Demand (Discount) Meters.................. 193 
Round Pattern Voltmeters and Ammeters..... 363 


G. I. Incandescent Lamps...... 


529 WEST THIRTY-FOURTH STREET, NEW YORK 


San Francisco Los Angeles Seattle | Chicago 


Boston 


ver 


Philadelphia Cleveland Cincinnati St. Louis 


Butte 
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The “DOBLE” Patented 
Needle Regulating Nozzle 


In Service Projects a Jet of Water of the 
Highest Possible Efficiency 











Flashlight Photo Taken of Regulating Nozzle and Water Wheel in Operation 


The diameter of jet can be regulated from full open to about ro per cent. of the 
orifice area without disturbing its perfect form. 

The nozzles are designed for control by hand or mechanical governor, and when 
installed in connection with water wheels, in addition to delivering the totality of the 
power value of the water to the wheel, make it possible to use water proportional to 
the power developed. 


High Grade Tangential Water Wheels and Accessories Our Specialty 


Further Particulars Upon Application 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 


Fremont and Howard Streets, San Francisco, U. S. A. 
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The United States Government WANTED 


Has ordered within a year 1,500,000 square feet of The following numbers of 


Ruberoid Roofing)" 


1895—July 
1896—April, July, August 
The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 


1897— April 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


1900—February, March, April, May, June 
Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


1901—January, February, May, July, August, Sept. 
MALLEABLE IRON WASHERS 




















Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 
warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 





$3.00 FOR $2.25 


CLUBBING NOTICE 


One-third the weight of 
cast iron 








400 per cent. stronger 
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The engineers specify malleable instead of cast washers for the following reasons: 
They are lighter—A saving in weight of structure. They are thinner—A saving in 
length of bolts. They are stronger—No loss in breakage. ‘They are perfect castings— 
No loss for defects. They permit a saving of 6634 per cent. of freight charges. 

They Are Cheaper" Than Cast Washers By arrangement with the publishers of 








Benicia Agricultural Works 


; City Office, 519 Mission Street, San Francisco. Factory, Benicia, Cal. Popular Mechanics 
PROMPT DELIVERY. BEST QUALITY. RIGHT PRICES. 


~ RIVETED IRON AND STEEL PIPE. |= o~ =< === <= 


the United States, we are enabled to offer 


io of Beceiciy 


0 RT OT EE LOTTE MTS Menuet fom Power and Gas 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION ST. 211 to 219 J ST., and 
SAN FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. Popular Mechanics 


Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO REDWoOD Pp ol e Ss 
Telephone Main 545 — CEDAR ‘a 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 


The Design and Construction, with Directions $2.25 PER YEAR 


for Installing, Running and Repairing of 
Kerosene Oil Engines 








a 






BY MAIL FOR $2.00 Adtamn,csten te 


SPON & CHAMBERLAIN 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A 
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THE TRACY ENGINEERING CO. 


ANOTHER 
BAYLEY 








EDGE MOOR NORDBERG 


WATER TUBE SET ¢ ° 
Corliss Engines 
BOl LERS Large or Small Units for Direct 
Connected or Belted Service 
For Superheated Steam. Perfect 
in Every Detail. American-Ball Engines 


’ Wainwright Heaters 
We Install Complete High Grade © 


Power Plants Sahara Separators 


Estimates Cheerfully Given — Sahara Steam Traps 
High Grade Bayley Engines for Small 


Direct Connected or Belted Sets 
151 Fremont Street, 
San Francisco 


911-912 Braly Building 
Los Angeles 


American Balance Valve Co. 
BALANCED MAIN VALVES | 


Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Any Engine 
DOUBLE ADMISSION AND DOUBLE EXHAUST 


Perfect Satisfaction Guaranteed 


We Make and Sell the 
NIXON SAFETY STAY BOLTS 
Simplest, Cheapest and Safest. 1,000,000 in use 


AND AMERICAN METALLIC PACKING—THE BEST 


AMERICAN BALANCE VALVE CO. 


Rialto Building, San Francisco 
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HUNT, MIRK & CO. 


ENGINEERS 


5000 Kilowatt Westinghouse-Parsons Steam Turbine 


We Want You to Know That We Are Pacific Coast Agents for 


Westinghouse Steam Turbines and Engines 
Worthington Condensing Apparatus 
Laidlaw-Dunn-Gordon Pumps 
Keeler Water Tube and Fire Tube Boilers 
Frick Gompany, Ice and Refrigerating Machines 
Patterson-Berryman Heaters 
National Steel Casting Company 
Regal Plastic Metallic Packing 
Etc., Etc., Etc. 


We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Requirements, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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“In the good old summer time” 
you will need one of these 
A complete stock on hand of Desk, Bracket and Ceiling Styles 
Western Electric Direct Current for All Voltages 


Emerson Alternating Current for All Voltages and Frequencies 


Orders ShippedfSame Day as Received 


and the prices are right 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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Bare Copper 
Weatherproof 
Copper 
Rubber Covered 


Magnet Wire 


Electrical 
Wires 


and 


Cables 


Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 
PITTSBURG, PA. PERTH AMBOY, N. J. 
Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery: San Francisco, Crossley Building; Boston, Delta Building 


OAKLAND, CAL. 
General Offices: 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


Standard 


pre ‘he 
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teat 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Crossley Building San Francisco, Cal. 


Crouse-Hinds Electric Co. 


Norbitt Fuseless Conduit Fixture Rosette 


PY NAHE Norbitt Fuseless Conduit Fixture Rosette is an entirely 

| new departure in conduit work, and embodies all the 

‘*Enclosed Contact’’ features of the Norbitt fuseless fix- 

ture rosette for moulding and is a regular fixed rosette—not a 
covered tap. 

The installation can be tested for all electrical defects before the 
rough work is finished. 

The Norbitt Fuseless Conduit Fixture Rosette does away with 
all taps, unused wires, or slack wire in conduit box. 


THE CHAS. F. SLOANE CO. 


Exclusive Pactfic Coast Sales Agents 
SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


Crossley Building 


{ . Tr 
he b) wn 
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The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 
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Hot Wire Ammeter in Hard Rubber Case, showing zero 
adjustment and short-circuiting switch 


S.K.C. Hot Wire Voltmeters 
and Ammeters have 


to be the most satisfactory measuring instruments 


proven themselves 
ever designed. Unlike all other types they oper- 
ate independently of magnetic influences, and 
therefore they are unaffected by frequency, form 
of wave or by external magnetism, and are cor- 
They 


regardless 


rect on either direct or alternating circuits. 
can be mounted wherever convenient, 
of the propinquity of busbars or generators. The 
hot wire through which the current passes is 
mounted on a plate having the same temperature 
co-efficient, therefore these instruments are abso- 
lutely unaffected by variations in temperature. 

The S.K.C. System also 
Wattmeters, Power 


includes 
Factor 


Indicators, Static Voltmeters and Static Ground Detec=- 


tors, which, like our hot 
distinguish them from other 
apparatus of the kind, For 
example, in the SK.C. 
Ground Detector, 
illustrated herewith, the 
through 


vanes are charged 


the medium of condensers 


and high potential currents 
are thus kept entirely out of 
instru- 


and away from the 


ment. 


Stanley 


wire instruments, 


embody features of excellence which 





Type D Ground Detector and Its Condensers 


Correspondence Invited 


Blectric Manufacturing 


Company 


Pittsfield, Mass. 


PACIPIC 





COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. 


PRINTED BY THE STANLEY-TAYLOR CO., S.F. 


Douglas Building, Los Angeles, Cal. 
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FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 


To Consumers of Dry Batteries 


You will make no mistake if you order only Exetor 
Dry Cells for automobiles, motor cyles, gasoline en- 
gines, etc., and the Teleco for electric bells, tele- 
phones and all open circuit work. 

Remember that a poor dry cell is dear at any price, 
used for any purpose. You need not use an inferior edie: ein: Cenk <aeniaiilints. ta: power 
cell or one that is partially exhausted by long shipment house to arc lamps and motors in streets or 
when received. factories. 

Patronize home industry, and obtain the best possible 
satisfaction from cells that are Built Right of the Right 


Material at the Right Price. aie Seep at Gptaey 


This is the way our goods are made—every cell FORT WAYNE, INDIANA 
perfect. Western Offices 


We make all the standard sizes and the only high San Francisco, California 
grade cells made on the Pacific Coast. We also man- err ke 
ufacture Flash-Light Cells. Write us for prices, etc. 


LOS ANGELES ELECTRICAL SPECIALTY Co. 
Los Angeles, California 


Los Angeles, California 
Douglas Building 


Seattle, Washington 
Pioneer Building 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Meuse meutins totam 455 Sutter Street, San Francisco 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 
52-54 Natoma Street, near Second 


Between Mission and Howard Streets 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
‘Chloride Hccumulators’ FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 

SEND FOR DESCRIPTIVE BULLETINS 
San Francisco Office: 326 RIALTO BUILDING. PHI™-ADELPHIA. CHICAGO. | NEW SORK BOSTON. 


Telephone Main 5679 San Francisco, Cal. 
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VN TUBE 


BOOK STEAM’ 


BOSTON 2 - ; a ANTA, GA. 
36.FEDERAL St. " a >= =... 817 EQUITABLE BLDG. 
PHILADELPHIA CHICAGO! SAND. MEXICO -\CITY 
AN BLDG. | 1215 MARQUETTE G DND! “ga _NEWENGAND® wy 


NORTH AMERICAN B' 5 
SAN FRANCISCO 
+ FIRST ST. 


BABCOCK & WILCOX 
BOILERS 


HERE are no stay bolts in a Babcock & Wilcox Boiler. No large flat surfaces. 

No crooked tubes. Every inch of the interior can be inspected and thoroughly 

cleaned. Very nearly 2,000,000 horsepower have been sold and 300,000 horse- 
power a year are now being sold. They are in use in every country on earth. 

About 500,000 horsepower are in use in electrical work. In this industry alone 
there is a greater amount of Babcock & Wilcox Boiler horsepower than has ever been 
built of any other oe type of water tube boilers for all purposes. 

Three-quarters of the water tube boilers now being sold the world over are 
Babcock & Wilcox Boilers. 


CHAS.C.MOORE, Mee. Paciric Coast Branci 


Main Office 63 First Street, San Francisco, Cal. 
Los Angeles, 321 Trust Bidg. Seattle, 218 Second Ave., South. Salt Lake, 512 Scott-Strevell Bidg. 
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YOU WANT ALL THE BUSINESS 


YOU CAN GET 
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THE DIRECT ROUTE 





BUYER 


LET US HELP YOU TO 


GET ALL THE BUSINESS YOU WANT 
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Kilbourne & Clark Co. 


Western Sales Managers 


The National Electric Co. 


Milwaukee, Wis. 



























Alternating and Direct Current Gen- 


erators for Lighting and Power 
Hydro-Electric Apparatus 
Steam Turbo Equipments 
Power Transformers 
Switchboards 


Rotary Converters 


Motors, Etc. 


Nernst Lamps 
More Light—Better Light—Less Money 


The Owl Drug Company is using over eighty six-glower lamps in Oakland, 
San Francisco and Los Angeles 


Stromberg-Carlson Telephones 
Cutler-Hammer Controllers 

| 4! Electric Porcelain 

| Pittsburg Lighting Transformers 


Cooper-Hewitt Mercury Vapor Lamps 





Electrical Supplies of Every Description 


Kilbourn & Clark Co. 


815-817 Second Avenue, Seattle. 519 Mission Street, San Francisco 
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ce Le. CORY 


Telephone Main 1870 


Expert Examination. Advisory 


WYNN MEREDITH Ww. He. ALLEN 


ENGINEERS 
331 Pine Street 
Reports. Construction Supervision. Design of Complete Equipments. 


San Francisco, Cal. 


Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY 


Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, MALN 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 407 Lankershim Bldg. 


San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 ‘Phone James 1846 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


Cc. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 


Address communications to 


204% Eddy Street ~ - San Francisco. Cal. 
Phone Larkin 2982 


BERKELEY, CAL. 


Surveys for Proposed Hydro-Electric Power Plants a 


Specialty. 


G. PF. WAKEFIELD 


Surveyor and Engineer 


Room 22, Porter Building, San Jose, California. 
Surveys for “ Right of Way” applications over U.S. 


Government forest and other reserves. 





Headquarters for Telegraphic Codes 


All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


Printer, Lithographer and Bookbinder 


306 California Street, 
Telephone Main 614 





San Francisco, Cal. 









ORLAN CLYDE CULLEN, C. E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 


L. M. HANCOCK 


Consulting Engineer 






























Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Powér 





United States and Foreign Patents. Caveats. Trade 402 Rialto Building San Francisco, Cal 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Marks and Copyrights 
Military and Naval Inventions a Specialty 


Address Box 264, Station G, Washington, D. C. 





Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


Standard Electrical 


Construction Company 


Rialto Building 


San Francisco 
Telephone Private Exchange 580 


OSITION WANTED AS ENGINEER OR SU- 
perintendent of construction by a college gradu- 
ate who has large experience in general 

engineering and the construction of gas and electric 
plants and transmission systems. 

Address “EXPERIENCE,” care THE JOURNAL, 
532 Rialto Building, San Francisco, Cal, 


Repwoon Potzs 


For TELEGRAPH 


ae TELEPHONE 
c Exectric LIGHT 


PowER PLANTS 
In lots and sizes to suit atjshort notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 





Engineers and Contractors 


Power Installations, Including Pole Lines 
and Substations, a Specialty 


Manufacturers of 
Armature and 
Stator Coils 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


Near Third San Francisco 
PHONE MAIN 998 


Armature Winding 
Commutator Filling 
and Building 





The Stanley-Taylor Company 
designs good advertising 


You are painting to PRESERVE 


as well as beautify—what’s the 
use of using the ordinary kind 
of paint when you can get P. & 
B. with all Its preservative, 
tenacious and element resisting 
qualities ? 

P. & B. PAINT can be used 
to equal advantage on stone, 
wood and metals. 

Booklet free. 


THE PARAFFINE 
PAINT CO. ? 


24 Second Street, San Francisco 
Los Angeles, Portland, Seattle, Denver 


oe 


656 Mission Street 


Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 
Importing and s STANLEY INSTRUMENT COMPANY 
Manufacturing Stationer San Francisco, 31-33 New Montgomery St. 


SEATTLE WasSH., Pioneer Building 


Los ANGELES: 
511 Douglas Building ! 


NEw YorRK: 
146 Broadway. 
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Allis-Chalmers Co. 


CHICAGO 





ST E 
GAS.WATER 
ELECTRICITY 







Bullock 






Electrical Apparatus 









for all purposes 





Electrical 
Decorations 
of All Kinds 


a 
Mw ot 


The Elblight Co. 


of California 


120-130 NEW[MONTGOMERY ST. 


Rialto}Building,;San {Francisco — 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t'matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *?.2.2%" 29-33 Rialto Bldg., Chicago, Ill. 
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IMPERIAL PORCELAIN << _——2 =| AL 3 EMERALD GLASS 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to 7 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 aren, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY  coxssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


Alameda and Requena Streets, Los Angeles, Cal, 





First and Stark Streets, Portland, Or. 





313 First Avenue South, Seattle, Wash, 
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IMPORTANT NOTICE 


C\RCUL4, 
< 


REGISTERED 
MANUFACTURERS OF 
FLEXIBLE INTERIOR CONDUIT 


CANVAS JACKETS FOR INSULATED WIRE AND CABLES 


CHELSEA, MaAss., July 2nd, 1904. 
GENTLEMEN : 


Our attention has been called to certain reports that have recently been circulated, 
evidently with malicious intent, with reference to an alleged action of the Underwriters 
in condemning “ Circular Loom.” We cannot believe that any of our trade will be misled 
by these libelous statements. But may we not ask that you kindly refer to the list of 
approved appliances published by the Underwriters, April, 1904, in which you will find 
our material has the full sanction of the Bureau? All appliances included in this little 
pamphlet are recommended for use by the Underwriters, and it will be apparent to you 
that our name would not be upon it’s pages unless “Circular Loom” met with the 
requirements. 

We have recently taken this matter up with the Bureau and have been assured that 
our material has not been condemned and that when installed in conformity with the 
rules laid down by the National Code, it is accepted by the various bureaus throughout 
the United States, and zz verification of this statement you are at liberty to communicate 
wth the Electrical Bureau of the National Board of Fire Underwriters, 67 East Twenty-first 


Street, Chicago. 


Yours very truly, 


American Circular Loom Co. 


New York San Francisco Chicago 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 
Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 


NEW YORK 
Wer CARRY A COMPLETE Stock oF NATIONAL WEATHERPROOF WIRES In San FRANCISCO 


Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 

I. T. E. Circuit Breakers 
Protection for Light, Heat and Power Circuits 
Keystone Electrical Measuring Instruments 

Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 





























CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 14-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 


SOLE MANUFACTURERS AND PATENTEES OF 


PLUGGED STEEL CONDUIT BOXES 





MANUFACTURERS OF 


PANEL BOARDS SWITCH BOARDS 


HAND OR QUICK BREAK SWITCHES 
THE MONITOR CONDUIT BUSHINGS Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 






















Write for Catalogues SAN FRANCISCO, CAL. 


658-60 MISSION STREET 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


Single Phase Motors Inherently Self ia, 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 
















Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE B MOTOR ON CEILING 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY, 3, "170, supine 
OF CALIFORNIA SAN . 


FRANCISCO, CAL 





Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Polyphase Alternating 
Current Machinery 


7 of All Types and Capacities | 


Write for Bulletin on 
Type “B” Motors 


| They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 
Per Cent. 


aa) They Are Fool Proof 


Direct Current Lighting | 
and Power Machinery 





Marine Lighting Sets 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELECTRIC COMPANY 






Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY, _ ics, RIALTO BUILDING 
OF CALIFORNIA SAN FRANCISCO, CAL. 
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GET THE 


BEST 












' Insist on having 

ae Pee that RED LABEL 

| | California 
: j SPECIAL NOTE—Just before this journal went to press the Pelton 
\ Water Wheel Company received advices from New Zealand stating that 
\ . ; a large contract had just been placed, notice of which is printed on page 211. 
¢. & x 7 Pelton Water Wheels meet so fully the exacting require- 

/ Incandescent : to fully the exacting requ 

Nie nate 7 ments of electric power transmission service, as regards high 
“~~ 4 an ——— efficiency, close regulation and small cost of maintenance, that 
a they have come to be regarded the world over as factors of prime 


importance in modern water power installations. 


During the great industrial revolution that has taken place 
CALI FORNIA INCANDESCENT LAMP CO. during the last few years in the development and various use of 
Rialto Building, San Francisco, Cal. electric power, over 11,000 Pelton Water Wheels have been 
installed. These wheels are now generating an aggregate horse- 
power of over one million, which is considerable more than is 

generated by all other makes of the same type of wheels. 


Pelton Water Wheels have been installed in all parts of the 






lanagers have no line troubles when using world, as shown by the following table: 
Aggregate 
In the United States Wheels Horsepower 
OC e nsu a O 3 ~ California, Oregon and Nevada..........++..++++ 7,647 708,370 
Washington, Idaho and Alaska............. «..- 623 58.225 
See Our Exhibit, Electricity Building, at St. Louis Utah, Colorado and Montana................+++:- 176 24,970 
Hawaii, New Mexico and Arizona.......... .... 208 13,800 
Middle, West and Atlantic States................ 146 5,670 
In Foreign Countries 
Mexico and Central America............+.-2+6-- 636 152,905 
Various South American States.................. 371 24,660 
Australia, Japan and India.................. 484 40,250 
East and West India Islands................... . 243 30,250 
British Columbia and Nova Scotia............ -- 52 10,500 
England and South Africa. ....-..-..-.sseee+++ 77 12,220 
Germany, France, Italy and Spain...... 341 4,820 
Norway, Sweden and Denmark ................. 36 800 
VICTOR TYPE ote oF POn ho dU NaNe SSRs KS dees ce ceusdceseeuerses 11,040 1,059.440 
Line Pressure ELeEctTrRIc Co. Send for 88-page illustrated book containing valuable hydraulic data 
oF CALIFORNIA 
100,000 Volts. i 
Bay COUNTIES a noo 
Tested to Powsnr Co. 
VALLEY COUNTIES Ne 
ae vows co" | The Pelton Water Wheel Company y 
Sept. 28, 1897 GUANAJUATO » 
Pp POWER Co. . * ; 
June 7, 1898 ~ “ 118 Main Street, San Francisco, Cal. | 
May 29, 1 Waren Paws Co : 
Other patents now : 154 Liberty Street, New York. : 
pending. AMERICAN RIVER 


ELectric Co. 


On Longest Power Transmission Lines in the World 


goo,o0o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up to 1 to 100,000 Volts . ‘ 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
83-85 New Montgomery Street, San Francisco. 
Veuglias Building, Los Angeles. Pioneer Building, Seattle, Wash. 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 
Used with 400,000 horsepower of water wheels 


in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


GOULD STORAGE BATTERIES ere 


For Lighting, Automobiles and Railway Regulation 


Jobbers of Supplies 
Engineers and Contractors 






Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for prices and particulars 


Century Electric Corporation 


18 Second Street, San Francisco, Cal. Pioneer Building Douglas Building 
Telephone Bush 352 Seattle Los Angeles 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 








“The Perfect Solid Lubricant.” 
DIXON’S PURE FLAKE GRAPHITE 


prevents shut-downsand saves oil, coal, repairs and trouble THE ONLY perrectLy BALANCED vVALvEs 
Booklet 67-C and samples upon request 


Joseph Dixon Crucible Co., Jersey City, N. J. AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 





SAN FRANCISCO OFFICE, RIALTO BUILDING 





WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERMS 


i] 
Wi) ee a" This pin is made 
y) aS of seesenen quce- 
ptus, a w par- 
Me tioularty adapted 
¢ for electric insulat- 
ing. xperts de- 
clare it the best pin | 
nm use in 


~ ( gz E pe 
c mad I 
% =¢ ost of the elec- 
i ‘S) 
+ , 


When for 


2 Cents aday 


YOU CAN HAVE 






m 

trical transmission 

poms on the Paci- 
ic Coast 


Pure, Sparkling 
Water 


making pins for 
tric Company, the 
Bay Counties Pow- 


many others. 
Address, 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 






Hardwood Planing Mill Co. 24% 405«. 
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The United States Government WANTED 


Has ordered within a year 1,500,000 square feet of The following numbers of 


Ruberoid Roofing)" oe 


1895—July 
1896—April, July, August 
1897— April 
The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


1900—February, March, April, May, June 
Corner of Sansome and Sacramento Streets, San Francisco, Cal. 








1901—January, February, May, July, August, Sept. 


Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 

warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 


$3.00 FOR $2.25 


CLUBBING NOTICE 


THE BUYER KNOW 


Who you are, where located 
and what you have to sell 


















With those who are doing so by 
using the advertising columns of By arrangement with the publishers of 


THE JOURNAL OF ELECTRICITY, 
POWER AND GAS 


Popular Mechanics 


the United States, we are enabled to offer 


ID ies of eis, 


POR HYDRAULIC MINES, [PRIGATION AND POWER. PIANTS. Manufactured from the Power and Gas 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 





539 MISSION ST., 211 to 219 J ST., and 
SAN FRANCISCO. SACRAMENTO. 
GEORGE E. CARTER & CO. Popular Mechanics 
Room 52, Crocker Building SQUARE SAWN 
* SAN FRANCISCO ae Po | e S 
Telephone Main 545 ORED CEDAR for 
"Quotations F Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 





The Design and Construction, with Directions $2.25 PER YEAR 


for Installing, Running and Repairing of 
Kerosene Oil Engines 





a 







Add hint 
BY MAIL FOR $2.00 — 


SPON & CHAMBERLAIN 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A. | 532 Rialto Building San Francisco, Cal. 





JOURNAL OF ELECTRICITY 
PUBLISHING COMPANY 
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= “DOBLE” Patented Needle Regulating Nozzle 


produces a jet of water the diameter of 
which can be regulated from full size to 
about 10 per cent. of the orifice area with- 
out altering its perfect form and with a 
corresponding range in efficiency of from 
99.3 per cent. to 96.4 per cent., as deter- 
mined by tests made by the Massachusetts 
Institute of Technology, at Boston. 

These nozzles are designed for control by 
hand or by mechanical governor, and when 


installed in connection with 


Doble Tangential Water Wheels 


with patented 


Ellipsoidal Buckets 


make it possible to use water proportional 


Flashlight Photo Taken of Regulating Nozzle and Water Wheel in Operation to the power developed. 


Further Particulars Upon Application 


Abner Doble Company 
ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


Welded Steel Pipe 


in thickness from five-sixteenths-inch to one inch; diameters from 
twenty-four inches to ten feet; made of special high grade soft steel 
plates; tensile strength over 60,000 pounds per square inch; efficiency 
of welded joint 100 per cent. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 


Fremont and Howard Sts. San Francisco, U. S. A. 
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Another Weston Patent Sustained. 


Patent No. 497,482 for shunts for Electric Light and 
Power Stations sustained by his honor, Judge Holt, of the 
United States Circuit Court, Southern District of New York. 


Extract from the opinion of the Court in the case of the 
WESTON ELECTRICAL INSTRUMENT CO. vs. EMPIRE 
ELECTRICAL INSTRUMENT CO. 


‘This is a suit to restrain the infringement of a patent, No. 497,482, dated May 16th, 1893, issued to Edward Weston, and now 
owned by the complainant, for a shunt for electric light and power stations. There are no questions as to the jurisdiction, parties or 





title. Zhe proof of infringement is conclusive, and is not controverted. * * * Prior to Weston’s patent in 1893 no practical method 
for the use of a shunt in connection with the measuring instruments for such large currents had been found, although the necessity for 
such an instrument was thoroughly appreciated, and many electricians all over the world attempted to invent one. In actual practice, no 
shunt at that time was used. The measuring instrument was applied to the entire current, but the result was unsatisfactory. The 
measuring instruments were complicated, inconvenient and expensive, and the measurements which could be made by them were 
inaccurate and unsatisfactory. 

‘* The essential problem in discovering a shunt which could be used with a powerful current was not electrical but thermal. * * * 
The instruments manufactured under Weston’s patent immediately entered into substantially universal use in all large central electric 
power and light stations, and have ever since been used almost exclusively as ammeters for large electric currents. 
* * * All the shunts relied upon by the defendants where shunts which made no use of the methods which Weston used to dis- 
sipate the heat in the case of a large current. one of them had struck upon the idea of making the plates of high resistance short, so 
that the heat in them would be rapidly absorbed by the terminals, and none of them had hit upon the idea of making the terminals massive 
so that they would radiate a large amount of heat rapidly from the plates of high resistance. / think that Weston’s patent not only 
embodies invention, but that it embodies invention of a very high and superior order. It adopted a method of dissipating heat which was 
not only novel, but was in a line entirely opposite to the direction in which all other electricians had been working. * * * La Roche 
testified that he constructed in or about 1884 an instrument called a voltmeter, and a shunt, and that from 1884 until about 1888 or 
1889, he used this shunt in connection with this voltmeter as a measuring instrument, for the purpose particularly of testing storage 
batteries, at his workshop in Germantown or Philadelphia. * * * The evidence establishes, in my opinion, that the instrument 
called a voltmeter was formed by putting together a number of instruments or parts embodying different inventions, none of which had 
been made or was known to electricians before Weston applied for his patent; that it would have been a marvelous and almost im pos- 
sible thing for the most skillful electrical inventor at that time to have devised such an instrument; that La Roche is a man not only 
without any scientific education, but without even the ordinary electrical knowledge of a skillful electrical mechanic; that his reputa- 
tion for veracity is bad; ‘hat his shunt never was used as a measuring instrument in connection with his voltmeter between 1884 and 1889; 
that the various pieces of apparatus constituting the voltmeter were put together by La Roche after the issue of the patent in suit to Wes- 
ton, with the object of being used in support of his own untruthful testimony to be given in this and other suits for the purpose of 
attempting to invalidate this and other patents issued to Weston; ¢hat a part of the apparatus contained in the said voltmeter are two 
magnets which are so arranged that their poles neutralize each other; that as a result it ts impossible for a current of electricity in passing 
through the instrument to move the coil; that therefore the instrument is and always has been inoperative, and the shunt could 
not have been used as a measuring instrument in connection with it. In short, I cannot avoid the conclusion that the testimony of La 
Roche in this case was deliberately and intentionally untruthful and that to support it he deliberately fabricated an instrument, to be 
used upon this trial and other trials involving Weston’s patents. /¢ was a careful, premeditated, and elaborate attempt, by untruthful 
testimony, fortified by fabricated exhibits, to deprive Weston of his just rights in his inventions, to impose upon this Court, and to per- 
vert the seaeiot of justice. I direct that the evidence and exhibits in this case be submitted to the District Attorney in order that he may 


take under consideration the question whether a prosecution should be brought against La Roche for perjury.” 


WESTON ELECTRICAL INSTRUMENT CO., 


Waverly Park, NEWARK, N. J. 
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Westinghouse Portable Testing Instruments 


















Ammeters, Voltmeters, Wattmeters 
and Power Factor Motors 


These instruments are distinctive in design and 


exceptionally sensitive and accurate. 





For particulars address any office of 


Portable Wattmeter 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 617 Trust Building; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 







Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


{ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 


Sales Offices ) Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,/7 5S0O0,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 





Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 


Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [Metallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 


Address 


E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and _ all 


other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 


W. T. Garratt & Co. 


Machine and Hydraulic Works 
Engineers’ Findings 
Water, Gas and Steam Pipes 

and Fittings | 


PUMPS 


The Hooker Steam, Hand and Power, 
Centrifugal, Wine, 
The Hall Duplex Steam, 
Garratt’s Jackhead Mining. 
Combined Pump and Boiler. 


138 to 142 Fremont Street 


SAN FRANCISCO, CAL. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 
nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Oil Pumps, Marine Pumps, Deep Well 
Pumps, Station Pumps 
Waterworks Pumps 


Operated by Steam and Power and Manufactured in 
Great Variety and for All Possible Conditions 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [etal Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


Water Wheels 


We build a tangential type 
of water wheel for any head 





and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 
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3000-noRSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON [RON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ra . e 
Main Works and Yards, Potrero. San Francisco, California 
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Motors 
for Hoists 


Our Fully Inclosed, Series Wound, 


Form K Machines are 


Built for this Service 


Write to our nearest office for recommendations 


and estimates 


Size 12 K Motor Driving a Prospecting Hoist 


Crocker-Wheeler Company 


Manufacturers of Generators and Motors 
Engineers for their application to all kinds of industrial plants 


Ampere, N. J. 





San Francisco Office Fremont and Howard Streets 





Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


“ese eee oe Eee ea ee cn se aciniialins stele Mic. ate 
ae feet I U! | S — aes 


OFFICES: 


New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland 2 Baker Iron Works, Los Angeles 
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52 Fine New Kimball Pianos 


The Kimball in Crag y ’Nos, Famos Castle of Mme. Patti, in Wales 


When replying, please mention this paper. 


INDEX TO CONTENTS 


Illustrated articles are marked with an asterisk (*), editorials with a dagger (+ 


Eighth Annual Convention Pacific Coast Electric Transmission 
Association, Address of Welcome, by Hon. R. F. Johnson, 
Mayor of the city of Monterey, Cal 

A Proposed Method of Determining Meter Rates, by A. M. 
Hunt 

Transmission of Power Versus Shipment of Fuel, by A. J. 
Bowie, Jr 

Ice Interference in Power Ditches at High Altitudes, by R. 
W. Van Norden 

Possibilities of Single-Phase Currents in Electric Power Trans- 
mission, by H. A. Bullard and Sidney Sprout 

In Securing Safety in the Use of Telephones, by H. G. Ayls 


Some Experiences of a Salesman, by H. A_ Russell 
Medium-Span Line Construction, by Glem A Copeland. ....*201 
The Regulation of Transmission Lines, by J. A. Lighthipe....*205 
The Alternating Current Single-Phase Railway Motor, by W. 
F. Lamme 
International Electrical Congress..............c eee sees eese 
The Lewis and Clark Centennial 
The Aftermath of the Convention 
The Monterey Convention 
Personal....... 
Industrial 
Transmission...... 
Transportation 
New [moueormthoaan siisc5s sii asco i) os badd ces abwew saw agunen 
Communication 
Gas... 
PERGRTIOROOES «go 5 0a cn CaS. nhs 505 es 


For Readers of the Journal of Electricity, 
Power and Gas 


PON inventory we find exactly fifty-two 

of these fine Kimball Pianos in stock. 

There is no finer piano than the Kimball. 
No piano will outwear it. 


In tone quality the Kimball stands unsur- 
passed. 


The action or touch of the Kimball is light 
and elastic, admitting of the most rapid repeti- 
tion, 


The world’s greatest artists and highest 
musical authorities enthusiastically endorse and 
use the Kimball in preference to every other 
make. 


The piano pictured here is the famous Kim- 
ball school or teacher’s piano. Supplied in 
cases of fancy quarter-sawed Oak, Mottled 
Mahogany or a beautiful rich Dappled French 
Walnut finish, 

No piano selling at retail for $450 is superior 
to one of these Kimball Pianos. 

To close out these instruments during the 
next thirty days we will offer them at the uni- 
form price of $300 cash or at $309, on payment 
of $20 down and $6 a month. 


We pay freight to any railroad station or boat 
landing, and ship our piano subject to exami- 
nation and trial. Money to be refunded if 
instrument does not prove satisfactory in every 
way. 

Write atonce. Pommer-Ellers Music Co., 
653 Market Street, San Francisco.; other 
stores, Portland, Oregon; Spokane, Wash., also 
Sacramento, Stockton and Oakland, Calif. 


Brooks -Follis Electric Corporation 


DYNAMOS AND MOTORS 
ENGINEERS AND CONTRACTORS 
ELECTRICAL SUPPLIES 


Fostoria Lamps, Wiring Supplies, Kellogg Telephones, Line Material | 
Stanley Meters, Mica, Micanite and Insulating Material 


Write for Prices and Details 


Brooks=Follis Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 


Centrifugal Fuel Oil Burner 


(PATENTED) 
Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 


Steam Boilers, Brick Kilns, 


Evaporating Pans, Etc. 


No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American Manufacturing Company 
336 Macy Street, Los Angeles 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. 


PROMPT ATTENTION 


Strong. Simple. 


CORRESPONDENCE SOLICITED 


3. f. 


We will mail you any of the following Bulletins if you write for them: 


Arc Lamps and Arc Lamp Accessories 8YV5T' Motors and Generators SUuLLevwe 

D. C. Multiple, 100 to 125 V. Arc Lamps ‘‘O”’.......271 D. C. Motors and Generators........ 

ial D. C. Series O. P. 200 to 600 V. Arc Lamps ‘‘L, 3’’....174 A. C. Small Motors... 

: D. C. Series Constant Current Arc Lamps ‘‘ L, 5"’....175 Grinding and Buffing Motors 

A. C. Multiple, 60 to 133 Cycle Are Lamps ‘‘L, 6’’.... 282 Rotary Convertors and Motor Generators 
Instruction Bulletin “‘L, 6’’ Arc Lamps. veca S D. C. and A.C. Sewing Machine Transmitters 
A. C. Arc Lamps ‘‘L. 7’’ Series Shuntwound. ..... . .383 D. C. Desk Bracket and Trunnion Fan Motors 
A. C. Differential Arc Lamps ‘‘L, 8’’ Series. .... ix D. C. Ceiling Fans. ..... 
D. C. Multiple too to 125 V. Lamps ‘‘L.11’’ and “I, 21"’ 372 
Instruction Bulletin ‘‘L, 11”’ and ‘I, 21”? Arc Lamps.. 3 Panels and Switchboards 

al. D. C. Multiple 200 to 250 V. Are Lamps ‘‘L, 12”’ Automobile Charging Panels 


1S, 


Instruction Bulletin ‘‘L 12’’ Arc Lamps 

Arc Lamp Parts, etc., for G. I. Arc Lamps...... 
Lightning Arresters, Choke Coils and Line Dischargers 348 
Concentric Arc Light Diffuser Outfits......... 

Hanger Board for Multiple Arc Lamps........ 

Combined Hanger and Absolute Cutout 

Carbons for Inclosed Arc Lamps ................ 0... 300 


Switches and Circuit Breakers 


Automatic Switches................ 

Flush Push Button Switches... 

Knife Switches Slow and Quick Break. ; ‘ 
Oil Switches and High-Tension Apparatus........... 153 
Pendant Push Button Switches.................. 377 
Stab Switches for Series Arcs or Incandescent Circuits. 327 
Volt and Ammeter Switches.... ...... 2... ccc ccecee 255 
Circuit Breakers, Under and Overload... ............252 
Circuit Breakers, Special Small Sizes (type C. B. ae oj 


Small Plant Switch Panels 

Plug Panel Boards..... ; 

ae een High and I OW Tensio mn 
G. I. Panel Boards and Fuse Carriers.... 


Boxes, Plugs, Receptacles, Instruments and Meters 
Primary Fuse Box, Insulator Type 
Floor Outlet Boxes (water tight)... - 
Underground Apparatus, Junction Boxes 
Flush Receptacles and Plugs 
Flush Wall Pocket Receptacle.. 
Protective Fuse Devices 
S. K. C. Instruments. — 
Portable and Small Pocket Type Volt and Ammeters. . 302 
Wright Demand (Discount) Meters........ 193 
Round Pattern Voltmeters and Ammeters. ; 363 


G.I. Incandescent Lamps.. .. Sanaa 


529 WEST THIRTY-FOURTH STREET, NEW YORK 


San Francisco Los Angeles Seattle Chicago Boston Philadelphia Cleveland Cincinnati St. Lowis 
Denver Butte 
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The Tracy Engineering Company 


ANOTHER 
BAYLEY 





EDGE MOOR 


WATER TUBE 


BOILERS 


For Superheated Steam. Perfect 
in Every Detail. 


NORDBERG 


Corliss Engines 


Large or Small Units for Direct 
Connected or Belted Service 


American-Ball Engines 


Wainwright Heaters 
We Install Complete High Grade | & 


Power Plants Sahara Separators 


Estimates Cheerfully Given 5 tia lig Sahara Steam Traps 
High Grade Uayley Engines for Small 
Direct Connected or Belted Sets 


151 Fremont Street, 911-912 Braly Building 
San Francisco Los Angeles 


American Balance Valve| Madison Mercantile Co. 
Company 65 Steuart Street, San Francisco, Cal. 


ENGINEERS 
Balanced Main Valves 


Design, Construct and Equip 
GUARANTEED UNDER 250 POUNDS PRESSURE 
STEAM 


We Have the Latest Types for Any Engine ELECTRIC 
==... Power Plants 
DOUBLE ADMISSION AND DOUBLE EXHAUST AND RAILWAY 


Perfect Satisfaction Guaranteed 


—_— Electric Pumping Plants 


We Make and Sell the 
NIXON SAFETY STAY BOLTS 
Simplest, Cheapest and Safest. 1,000,000 in use. ii 3 ' 
per Bargains in Electrical Apparatus, Practically New 
AMERICAN METALLIC PACKING 


THE BEST 
General Agents for 


AMERICAN BALANCE VALVE C0. Kerr Boiler Compound 


Rialto Building San Francisco Send us a sample of water for free analyses 
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HUNT, MIRK & CO. 


ENGINEERS 


KEELER WATER TUBE BOILERS 


STRAIGHT TUBES || 


HORIZONTAL 













FULL AREA IN 
DRUMS HEADERS 
FOR 


TUBE SHEETS NOT 
FLANGED 





CIRCULATION 


NO NIPPLES 
THROUGH EACH 
OF WHICH MUST 

PASS CIRCULATION 
OF TUBES HAVING 

6 TO 12 TIMES 
















BUILT FOR ANY 
PRESSURE 









HIGHEST GRADE OF 
WORK 










ECONOMY 
UNSURPASSED 





SPECIAL FURNACE WITH HORIZONTAL BAFFLES FOR OIL FUEL 
















We Want You to Know That We Are Pacific Coast Agents for 


Westinghouse Steam Turbines and Engines 
Worthington Condensing Apparatus 
Laidlaw-Dunn-Gordon Pumps 
Frick Company, Ice and Refrigerating Machinery 
Patterson-Berryman Heaters 
National Steel Casting Company 
Regal Plastic Metallic Packing 
Etc., Etc., Etc. 


We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Requirements, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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THE DIESEL ENGINE 


is sold under a guarantee to consume not more than eight 
and one-half gallons of fuel oil per 100 horsepower-hours 
when running at full load, or nine and one-half gallons 
per 100 horsepower-hours when running at half load. 





An Ideal Power The DIESEL is 


for Electrical an Expansive not 


Installations an Explosive 
ps ] } engine 
Specially Adapted : 3 ie 

for 2 Write us for 

Operating Catalogue and 
(ienerators Prices 





Built Either in the Triple or Single Cylinder Type 


HARRON, RICKARD & McCONE 


21-23 FREMONT STREET SAN FRANCISCO, CAL. 


KNIGHT'S 
WATER.... 
hue... 


The accompav ying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


26 eee | Sutter Creek, Cal. 


KNIGHT & CO 
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CLASSIFIED LIST OF ADVERTISERS. 


Aluminum 
Martin & Co., Johm........00+.. xiii, xiv, xviii 
Pittsburg Reduction Co...........6..eeeeee xviii 


Avenarius Carbolinium 
PORTER GE OO.) FORM Bec vce vecvcecde si vccpeee Mek 


Batteries, Primary 
California Electrical Works ...........-- xxviii 
Century Electric Corporation................xiv 
Farnsworth Electrical Works................ Vii 


Ios Angeles Electrical Specialty Co.......... iii 
WMabienl Tere CO. 0.5 ccs vcdeescctweticeccs iii 
Standand Electrical Cons. Co...... .....+.6. vii 
Western Electric Co........ aida ace Ghee aE 


Batteries, Storage 


Century Electric Corporation............--+. xiv 
Electric Storage Battery Co............eeeeee iii 


Belt Dressing 


See ccreee Oe. TO. koe veccecencneqandas xiv 
ERT BW TO Ths oink 60 i cevneicvck oveoweds xix 


Boiler Compounds 
Dearborn Drug and Chemical Works........ ix 


Brass Goods 


eR, le isane hn come 
Conduits 

American Circular Loom Co......5....... x, xi 

Century Electric Corporation. ............... xiv 

Cole Co., John R. Aa.o@~ 00 6-erere coo. Be 

National Conduit ond Cable Miipetinesescut <n 

Bioawe Co., COs. F osc ce vvscceccese sod tudo 


Conduit Fixtures 
Crouse-Hinds Co............ 


ake cata cana xxix 
EE ee ere ar ee — 
Cross Arms 
Carter & Co., George. E..........eeeee wthwes ee 
SP NE Secs pes pcpad co: eeeddesdoehutt 
Dynamos and Motors 
NOS SOM dis 6 dines vegceccovccoes ce viii 
Brooks-Follis Electric Corporation... .....xxii 


California Electrical Works............. xxviii 
Century Electric Corporation................xiv 


Crocker-Wheeler Co..... SEN atemiedatess cee xxi 
Farnsworth Electrical Works................ vii 
Fort Wayne Electric Works...............5.: iii 
SPOMATEE WCCRTES Gs ob 5 6 Ss Fe ake tdbedbdeecves i 
Nase FUE CAME Cie 6 cv: 0.0 i cnccvrcbiadeccps xxiii 
Pees Gt Clack Con. es. nice se.cuksccccebent vi 
Madison Mercantile Co .... cas vc RW 
POMRIOMAL FENGEEFIC OO. iccccwenscevccaiccccscnce iii 
Northern Electrical Mfg. Co ...... Pe en ii 
Standard Electrical Cons. Co................ vii 
Stanley Electric Mfg. Co........25-..eeeceee XXX 
ene: Ce. CO a ia s cea cceneccotecigabies xxix 
Wagner-Bullock Elec. Mfg. Co.............6. xii 
Western Electric Co............ oad Winiars xxviii 
Wetinghouse Elec. and Mfg Co............ xviii 


Circuit Breakers 


ee Coes, FOU This ns edi once sictincvesivedesese xi 
Cee CF ek caas ban Beds |) odd eins de nece xi 
Fort Wayne Electric Works Wain 06 Veue Woeeens iii 
PRR CIEE GO isons ecictindccsctness we vi 
Electrical Instruments 
Cole Co., John R. sabe. ok weewnsened xi 
Cutter Co., The.. ee OK PUTAS sv eubaddes¥as xi 
Fort Wayne Hlectric Ww extis eVage vecbee oe iii 
General Electric Co........... do 09.90 Sd ea Neeak i 
Cy Oe SE COD cee a tes soecisvencd vas eee xxiii 
Kilbourne & Clark Co ............ccecceecses vi 
Stanley Electric Mfg. Co........ ...--..20+ XXX 
Stanley Instrument Co..........6-see. eee eee vii 
Wagner-Bullock Elec. Mfg. Co........... owe Xl 
Westinghouse Elec. and Mfg. Co........... xviii 
Weston Electrical Instrument Co.........i, xvii 
Elevators. 


Van Emon Engineering Co.............s000 iii 


Engineers and Contractors 


Brooks-Folltis Electric Corporation........ xxii 


California Electrical Works...........++++ xxviii 
Century Electric Corporation........--++++++ xiv 
Cote Co.,. Joksey BR... 2.00 cenccs cs cocsccvcevee xi 
Cory, Meredith & Allem.... 2.5... scseeeeeeees vii 
Doble Co., Abmer.....ccscees cocccceces vii, xvi 
General Electric Co. ....ccccessescscccesees i 
BROUD, Lee Mo nccdisei se cvcccccseusesesssccves vii 
A ee eee eee 
Hiumt, Mick & Co... ....ccvcccccesee cosevess XxvV 
Jackson, D. C. and W. B...... wcccccccrsevece vii 
Kilbourne & Clark Co. .........000-00 ceeeees vi 
Madison Mercantile Co.............- xxiv 
Masson, R. S. eedichiaedhe 6os0c%e vine on dee 
Meade: Fi GeIeR OG. nds < 6.0 pec dds liven cadceset i 
Standard Elec. Cons. Co. .......60 ee. eeeeees vii 
Ses) Ol Ge MEOUNE sao Chaos o-6.040065 ce be 605k ce OU 
Sprout, Sydney........... de yacbecuscne saga¥an 
Stauley Klec. Mfg. Co... 5... ..cccccee wccceee XXX 
Tracy Engineering Co.......... cisnes ee 
Weber: Ey. csaces duantwestsasdee aes 
Van Der Naillen, A. ...... cece cccsccccsccses vii 
Weaken, GaP): ceccdbargiivccees its sates 
Wagner-Bullock Elec. Mfg. Co.. .......... xii 
Westinghouse Elec. and Mfg. Co...... xviii 


Engines, Gas and Gasoline 


Allis-Chalmers Co. .....cc..0.05 ceeeeeeeeees viii 
Westinghouse Machine Co....... ine xviii 
Engines, Boilers, Heaters etc. 
Aliia-Chralabere Cons owsc deede =: 5 sceccicccces viii 
Mathoock & Wiicom Go. .o ssces. ccdcccwccnces iv 
Harron, Rickard & McCone................ xxvi 
Hunt, Mirk & Co ..... .«0«s bai “ec epiine cll 
Madison Mercantile Co............seeeeees xxiv 
Moore & Co., Chas. C.......-.. isttasee oeak® 
Standard Elec. Cons. CO. .......-.-eeeeeeeeees vii 
Tracy Engineering Co..............4+..++0 xxiv 
Westinghouse Machine Co..............+- xviii 
Furnances, Metal and Refining 
Dow Pumping Engine Co., Geo. E..... env ok 
Hydraulic Machinery 
Doble Co., Abmer..........es.00 cavseceVih, BVI 
Dow Pumping Engine Co., Geo. E........... xx 
Garrett & Co., W. Ticcccndeccccceseceesccccce xix 
Harron, Rickard & McCome.. ............-- xxvi 
eee, WEists Be OO: cddids sccivnddasdccdccosuse xiv 
Knight & Co..... SUR, Uva Mohs tes csiesade xxvi 
Martin & Co., JMO ....-e ee eeees xiii, xiv, xviii 
Diet Be Oo.. CHE Geis voids ois cwvncdocics iv 
Pelton Water Wheel Co.............0cee-e0. xiii 
Rises Free WOeMBis. oes cccstc cc cigece. cocces xx 
Worthington, Henry R..........+..-ee eee ees xxi 
Ice Making Machinery 
Vulcan Irom Works.........+.-.ee++6 i 
Insulators and Insulating Material 
Boman Wilbe! Cee Oo sisi cicccenice's coves xi 
Brooks-Follis Electric Co. ........ ....-.++. xxii 
Cole Co., John R......-6.55. ee -xi 
Fort Wayne Electric Works...........+..+++- iii 
Hemingray Insulator Co .........+..e5ee6. xxix 
Knowles, C.S......-- ndaits wie'es ae . ix 
Locke Insulator Mfg. Co.. ......4. se eeeees xiii 
Martin & Co., Jno. R --«-Xiii, xiv, xviii 
Ta Ee cdebiipeasscbsae e¢enbbesete ce i 
Roeblings Sons Co., John A........... ix 
Standard Underground Cable Co..........xxix 
Sloane Co., Chas. F.... 0 6dec oe Mem 
Lamps, Arc 
Fort Wayne Electric Works J. cope ont ae 
General Electric Co .....-.6sseeeeees ie i 
G. I. Are Light Co. ... 20... eee cece ee eeee e XXiii 
Standard Elec. Cons. CO.......6. ee cceees «Vii 
Stanley Electric Mfg. Co. ......-..++++- sce 
Westinghouse Klectric and Mig. ( SOs. vee xviii 
Lamps Incandescent 
California Incandescent Lamp Co........... xiii 
Elblight Co .....-seceseeeeceececeee rivececGel 
Standard Elec. Coms. CO.......cee eee eeeeeeees vii 


Machine Tools 


Harron, Rickard & McCone................ XXVi 


Meters, Gas 

Naa ac okehueenkeeueeccas 
Oil and Grease Cups 

es We! W ocdcidcs dcccceccce 
Paint, Insulating 

Paraffine Paint Co........... 
Pipe 

Schaw-Batcher Co...... 
Poles, Ties, Brackets etc. 

Carter & Co., Geo. E........... 

Union Lumber Co...... 26 cccabvasese 


Power Transmission Machinery 
Messe & Gottfreid Co 


Pumps, Centrifugal 
Garrett & Co., W. T....... 
BE OE I ive dine sccs ce 


Pumps, Steam 
Allis-Chalmers Co..... 
Dow Pumping Engine Co., Geo. K 
Harron, Rickard & McCone.. 
Garrett & Co., W. T.. 

Moore & Co., Chas. C. 
Worthington, Henry R........ 


Roofing 
Bonestell, Richardson & Co 
Paraffine Paint Co 


Supplies, General Electrical 
Brooks-Follis Electric 
Century Electric Corporation 
Farnsworth Electrical Works 
General Electric Co..... 

G.I. Are Light Co.... eee 
Kilbourne & Clark Co..... 
National Electric Co.... saned 
Northern Electrical Mfg. Co............... 
Standard Elec. Cons. Co... . 
Wagner-Bullock Elec. Mfg. Co. 


Corporation. 


Westinghouse Elec. and Mfg. Co.......... 


Second-Hand Electrical Apparatus 
Madison Mercantile Co....... 


Switchboards 
Bossert Elec. Cons. Co.............- 
Century Elec. Corporation iconic 
CT sac own bs cs cence cece 
General Electric Co........ 
Stanley Elec. Mfg. Co ‘ 
Westinghouse Electric Mfg. Co 
Tape 
Cole Co., John R. 
New York Satuiened Wire Co 
Okonite Co., Ltd... 


Telephones and Supplies 
Brooks-Follis Electric Corporation 
California Electrical Works 
Kilbourne & Clarke Co.. 


Valves 
American Balance Valve Co cto enele 
SL Gs Ws nase eccccss 


Standard Elec. Cons. Co.... 


Water Wheels 
Abner Doble Co........ ... ; vi 
Knight & Co. , 
Pelton Water Wheel Co 
Risdon Iron Works...... 


Water Wheel Governors 
Knight & Co .... 
Lombard Governor \ 0 
Martin & Co., Jno.... xiii, xiv 


Wires and Cables 

California Electrical Works 
Cole Co., John R ne 

National Conduit and Cable. Co 
New York Insulated Wire Co 
Okonite Co., Ltd seedaeane 
Roeblings Sons Co., John A.... 
Standard Underground Cable Co 
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“In the good old summer time” 


you will need one of these 


A complete stock on hand of Desk, Bracket and Ceiling Styles 
Western Electric Direct Current for All Voltages 


Emerson Alternating Current for All Voltages and Frequencies 


Orders Shipped Same Day as Received 


and the prices are right 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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Bare Copper 
Weatherproof 


Copper 
Rubber Covered 


Magnet Wire 


Electrical 
Wires 


and 


Cables 


Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery: San Francisco, Crossley Building; Boston, Delta Building 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


World’s Standard 


a ihe 


the ed 
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The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Crossley Building San Francisco, Cal. 


xxix 


Crouse-Hinds Company 


Norbitt Permanent Conduit and Sign Receptacle 


HE Norbitt Permanent Conduit and Sign Receptacle is an 
entirely new departure in conduit and sign work, and 
embodies all the ‘‘ Enclosed Contact ’’ features of the Nor- 

bitt permanent moulding receptacle. 

The cap is installed only after all other work is finished, and 
covers the base protecting all connection and makes the installa- 
tion complete, safe and workmanlike. 

The Norbitt Permanent Conduit and Sign Receptacle does 
away with all taps, unused wires, or slack wire in conduit or sign 


box. 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Crossley Building SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 
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typifies machinery markedly superior in points of engineering and manufacture over ordinary elec- 
trical apparatus. It comprises the latest developments and improvements in generators, trans- 
formers, rotary converters, motor-generator sets, switchboard apparatus, etc., and now includes 
railway equipments and supplies. S.K C. apparatus is unequalled for its simplicity and reliability. 


S K GS Type A. O (Oil Insulated) 
e e 
® e e Lighting Transformers 

The lack of a good lighting transformer is directly respon- 
sible for bringing about, some ten or twelve years ago, the 
formation of the Stanley Electric Manufacturing Company, and 
we may consistently call to attention that it was a Stanley 
Transformer which was the first transformer entitled to any 
consideration as an efficient piece of electrical apparatus. 

Before the advent of this piece of apparatus little thought 
had been given to thetransformer question. Almost anything 
sufficed; the impression given out by the manufacturers then 
in the field being that the transformer embodied everything 
that was good, had no leakage ard possesed an efficiency well 
nigh perfection. Little or no education on the subject was to 
be had and investigation was discouraged. 

But the station manager was quick to appreciate more 
comprehensive study and more careful work, and the educa- 
tional policy instigated by our representatives began the 
awakening to a realization of what an important part of an 
outfit the transformer really is. 

Other manufacturers were made keenly cognizant that the 
“‘anything’’ would no longer suffice. The great manufactur- 
ing companies made strenuous efforts, utilizing their unlimited 
resources to check the movement of the new concern, which 
persisted in being sfecialists, had the courage to refuse to be 
bought up, and the ability to produce apparatus of unprece- 
dented excellence. 

‘‘New Types’’ of Transformers became numerous, and 
then, as it began to be manifest what a thoroughly meritorious 
combination the Stanley transformer really was, the movement 
settled down to an era of study, improvement and development 
which have been of inestimable benefit and profit to the central 
station interests of the country. The appearance of the Stan- 
ley Transformer marked an important point in the status of 
alternating current. 

Sixteen sizes, varying from % to 30-kilowatt capacity of 
A. O. Transformers are carried in stock. 


S.K.C. Type A. O. Transformer 


’ 


Rear View 
Stanley Electric Manufacturing Company 


Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


















29 Years 


and no failures, but more than a hundred thousand sold a year, 
Can any other steam trap in the world point to the record of the 


Heintz Steam Trap 


Send for Catalogue 















Main Office and Factory 
FORT WAYNE, INDIANA 


Western Offices 
San Francisco, California 
69-75 New Montgomery Street 











Los Angeles, California 
Douglas Building 


Seattle, Washington 
Pioneer Building 


California Engineering & Construction Co. 


Pacific Coast Agents 
San Francisco, Cal. 












Rialto Building 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Peleotne dipatoms totes. 455 Sutter Street, San Francisco 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
“Chloride Hccumulators’ FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 

SEND FOR DESCRIPTIVE BULLETINS 


San Francisco Office: 326 RIALTO BUILDING. PH™UADELPHIA. | GUNA® TORONTO BOSTON: 
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Chas. C. Moore & Co., Engineers «= 


CONTRACTORS FOR 


Complete Power, Lighting, Heating, 
..»Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. . 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. Salt Lake, Atlas Building 


General Pacific Coast Agents for 


PIPE LINES 
We are prepared to furnish rivetted pipe of any 
diameter or any head for all requirements 


Power and Mining Machinery 
Company 
Cudahy, Wis. 


( 

, 

Water Works, Hydro-Electric Plants, 
Irrigation Plants, Etc. 


ELECTRICALLY OPERATED 
CHAPMAN VALVES 
These valves are adapted for use in Steam Power 
Chapman Valve Manufacturing | Plants in connection with Main Steam Piping, 


Exhaust Piping and Condenser Systems 
Company { Starting or Stopping Engines 


3‘ Adapted for use in hydro-electric plants, operating 
eitige: Saeeeny eae head gates, controlling flow of water through 
penstock to water wheels. Essential where 
valves are required to be opened simul- 
taneously or from any distant point 


MINE HOISTS 
Wellman-Seavers-Morgan Manufacturers of the well known .Webster, Camp 


Com an & Lane Mine Hoists of all descriptions and 
P y requirements. Steam and Electric Hoists. 
Cleveland, Ohio Small hoists carried in stock. 
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The Most 
Efficient Pump 
for 
Crude Oil, Tar 
and All Heavy 
Liquids, 
or Liquids 
Containing 


Solid Matter 


Taber Rotary Pumps 


For Gas Works and Power Plants 

















Belt Driven, 
Direct Connected 
to Motor and 
Hand Pumps 
Built in Iron or 
Bronze 
Catalogue 
on 


Application 


California Engineering an Construction Co. 


Pacific 
Rialto Building 


Coast Agents 


San Francisco 
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Brooks-Follis Electric Corporation 


DYNAMOS AND MOTORS 
ENGINEERS AND CONTRACTORS 
ELECTRICAL SUPPLIES 


Fostoria Lamps, Wiring Supplies, Kellogg Telephones, Line Material, 
Stanley Meters, Mica, Micanite and Insulating Material 





Write for Prices and Details 
Brooks-Follis Electric Corporation 


527 Mission Street San Francisco, Cal. 


Phone Main 861 


Centrifugal Fuel Oil Burner 


(PATENTED) 
Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 









Steam Boilers, Brick Kilns, 


Evaporating Pans, Etc. 





No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American Manufacturing Company 
336 Macy Street, Los Angeles 
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Kilbourne & Clark Co. 


Western Sales Managers 


Nernst Lamps 


for 110 or 220 volt circuits 
Economical. Efficient. 


Low Current Consumption and Maintenance 















itiecien Telephones 
Coibiiilamsnes: Controllers 
Electric Porcelain 
Pittsburg Lighting Transformers 
Cooper-Hewitt Mercury Vapor Lamps 
Electrical Supplies of Every Description 


Electric Power Machinery 
Plants, Etc., Etc. 


“o, 
@/ 
op ve 
i ° 
“ie, 4c 


Motors, Generators, 


Transformers, Switch- 


boards, Rotary Converters, Etc. 


Kilbourne & Clark Co. 


815-817 Second Avenue, Seattle. 519 Mission Street, San Francisco 












ce Le. CORY 


Telephone Main 1870 


Expert Examination. Advisory 


WYNN MEREDITH 


ENGINEERS 
331 Pine Street 
Reports. Construction Supervision. 
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H. ALLEN 


San Francisco, Cal. 


Design of Gomplete Equipments. 


Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY 


Engineers 


Complete Hydro-Electric Power Plants and Long 


Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 407 Lankershim Bidg, 


San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 "Phone James 1846 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


Cc. L. TURNER 
Mechanical 
Draughtsman 

Complete Plant Work a Specialty 


Address communications to 


2044 Eddy Street - ~ San Francisco, Cal. 
’Phone Larkin 2982 


BERKELEY. CAL. 


Surveys for Proposed Hydro-Electric Power Plants a 
Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 


Surveys for ‘‘ Right of Way’’ applications over U. S. 
Government torest and other reserves. 


Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE WASH., Pioneer Building 
NEw YORK: ANGELES: 
146 Broadway, 





511 Douglas Building. 





















ORLAN CLYDE CULLEN, C, E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 





United States and Foreign Patents. Caveats. Trade 


Marks and Copyrights 
Military and Naval Inventions a Specialty 


Address Box 264, Station G, Washington, D. C. 





Gun Shop and Model Shop 
Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


SMITH, EMERY & CO. 
Chemical Engineers 
Analysis of 
Crude Petroleum and Its Products 
FLASH TEST, SPECIFIC GRAVITY, WATER AND SAND, 
CALORIFIC VALUE, FRACTIONAL DISTILLATION, 
REFINING, VISCOSITY AND BURNING TESTS 
CoAL, COKE, FEED AND DRINKING WATERS, ETC. 


Umpire Work on Oil Contracts 






Chemical and Physical Laboratories 
83-85 New Montgomery Street 
San Francisco 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 





AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 














Manufacturers of 
Armature and 
Stator Coils 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


Near Third San Francisco 
PHONE MAIN 998 


Armature Winding 
Commutator Pilling 
and Building 


The Stanley-Taylor Company 


designs good advertising 
ae 


656 Mission Street 


L. M. 


HANCOCK 


Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


402 Rialto Building 


San Francisco, Cal 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


501 Hayward Building, 


San Francisco, Cal. 


Telephone Red 1126 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(BLECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., 


San Francisco 


(One block above New City Hall) 
A. VAN DER NAILLEN, President 


Send for circulars 


Established 1864 


Repwoop Porzs 


For TELEGRAPH 
TELEPHONE 
Exectric Lieut 
Power PLants 


In lots andjsizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 





is made of rope 
Manila fibre 
which. insures 


great strength. It 
is saturated and 
coated with P. & 
B. Compound 


rendering it dur- 
able, odorless and 
waterproof. 

It is put up in 
rolls _ containing 
1ooo and 500 
square feet, is 
easy to handle and 
costs no more 
than the other 
kinds not so good. 

Booklet free. 


The Paraffine Paint Co.'° 


24 Second Street, San Francisco 


Los Angeles, 





Portland, Seattle, Denver 
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We Are Here With the Goods 


Announcement 
We Have Opened a Branch Store at 
717-719 Mission Street 
San Francisco 
with a complete stock of 
Everything 
in the 
Electrical Supply Line 


Orders for Quick Delivery Given 
Prompt Attention 


Electric Appliance Company 


92-94 West Van Buren Street 717-719 [lission Streeet 
Chicago San Francisco 
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Corliss Engines Smaller 

for Engines 

Electric Railways in Sizes 
Power from 

and 25 Horsepower 
Lighting Up 
cic Bullock 
Headquarters Electrical Apparatus for all purposes 





Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 









Electrical 
Decorations 
of All Kinds 


ut 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 J now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 
Dearborn Drug and Chemical Works, “>.cint” 29-33 Rialto Bldg., Chicago, III. 
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MARK 





IMPERIAL PORCELAIN EMERALD GLASS 


PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 

suring maximum mechanical strength. We make 

this type in seven sizes, the diameter varying from 

5 inches to 15 inches for power transmission up to : 

80,000 volts. 


newtr~> 


7 Arch Street, BOSTON, MASS. 


Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY  rcrrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash, Alameda and Requena Streets, Los Angeles, Cal. 
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Whitney Instruments Enjoined 


Full opinion of His Honor Judge Wheeler, concurred in by His Honor Judge Lacombe 
in the case of the 
































Weston Electrical Instrument Co., Complainant 


vs. 


Whitney Electrical Instrument Co., Defendant 





This suit is brought upon patent No. 392387 dated November 6, 1888, and granted to Edward Weston for an Electrical 
Measuring Apparatus, which was adjudged to be valid in Weston Electrical Instrument Co. vs Jewell Electrical Instrument 
Co, et al in this Court in March, 1904. It has now been heard upon a motion for a preliminary injunction. 

_ The principal question made now is as to infringement. The parts of the defendant’s instrument look quite 
differently from the corresponding parts of the instrument of the patent, but notwithstanding these 
differences in form they are there in the instrument and do the same things in substantially the same 
way. This appears quite well from the description of the two instruments in parallel columns in the affidavit of Frank W. 
Roller, defendant’s record on this motion, page 3. The great thing to be done appears to have been to get the movable 
coil in its diamagnetic frame into a permanent magnetic field, compactly, and to carry the current to be measured from side 
to side through the coil, and move the coil against steady resistance to measure the current, and record the measurement. 
Weston seems to have accomplished this by mounting the frame by pivots on non-conducting bridge-pieces, and carrying the 
current to be measured to and from the movable coil through springs connected with the frame furnishing steady resistance 
and a pointer connected with the frame and moving over a scale to show the movement and the measurement of the current. 

Any electrical mechanic could provide the permanent magnetic field, and the form of it would not 
be material except to permit the movement of the frame carrying the coil. The mounting of the frame on the 
bridge-pieces by pivots with its arrangements and connections was the important part of Weston’s patented invention. 

The defendant’s instruments have the permanent magnetic field provided by a magnet and core of different and perhaps 
better shapes in some respects, but permitting movement of the frame in an arc of a circle to carry a pointer moving over a 
scale to indicate the measurement of the current. If these changes of forms are even patentable improvements 
the defendants have taken and used the invention of the patent in making and using those improvements. 

The difference in the form of the parts carrying the frame on pivots supported by the bridge-pieces is of the same sort. 
It does not vary the mechanical operation of the parts. These differences do not, any or all of them, amount to doing 
the same thing in different ways, but leave the operative parts doing the same thing in the same way. 

According to these views the motion should be granted. HOYT H. WHEELER, 

Judge. 
FoR PLAINTIFF : 
WILLIAM HOUSTON KENYON. 


For DEFENDANTS: 
CLIFTON V. EDWARDS. 





Upon re-examination of the record, I concur in the opinion above expressed by Judge Wheeler. 
July 18, 1904 E. HENRY LACOMBE, 

U. S05; 
(ENDORSED ) Circuit Court of the United States, for the Southern District of New York—Weston Electrical Instrument 


Company vs. Whitney Electrical Instrument Company ef a/.--Opinion, WHEELER, J.—United States Circuit Court, Southern 
District of New York. Filed July 20, 1904. John A. Shields, Clerk. 





Weston Electrical Instrument Co., 
Waverly Park, NEWARK, N. J. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 
NEW YORK 
We Carry A ComMpPLETE Stock or NATIONAL WEATHERPROOF WIRES In San FRANCISCO 


Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 

I. T. E. Circuit Breakers 
Protection for Light, Heat and Power Circuits 
Keystone Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes }4-inch to 3-inch, Carried in San Francisco, 





CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco, 


THE BOSSERT ELEGTRIG CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
TH Re COR ee Cee, hay Pn eS 
THE ERICKSON CONDUIT INSULATORS . PSingie or Double Threw. aap 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 
Pacific Coast Sales Agents 


Write for Catalogues SAN FRANCISCO, CAL. 


658-60 MISSION STREET 
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Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 
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SE) Wagner Electric 
Manufacturing Co. 


ST. LOUIS, 


Single Phase Motors Inherently Self Starting 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 











Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE B MOTOR ON CEILING 
Office: RIALTO BUILDING 
629-631 Mission Street 
SAN FRANCISCO, CAL. 


SP Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities | 


Write for Bulletin on 
Type “B” Motors 


| They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 
Per Cent. 


i They Are Fool Proof 


Direct Current Lighting | 
and Power Machinery 





Marine Lighting Sets 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELECTRIC COMPANY 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 8144,70, supine 
OF CALIFORNIA SAN FRAN 


CISCO, CAL, 
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GET THE 








When a man is in the market for 
- Insist on having F f eek ee 

a that RED LABEL equipment of any kind it is natural for 
him to turn to the ad columns of his 
trade paper to find the names of the 
PROGRESSIVE people who are prepared 
Improved to fill his wants. Did you ever con- 
sider how we stand in that respect? 

California 

THE JOURNAL OF 
ELECTRICITY, POWER AND GAS 
hE es —_— 


CALIFORNIA INCANDESCENT LAMP CO. 
Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION | Madison Mercantile Co. 


Managers have no line troubles when using 


l_oc ke In sul ators 35 Steuart Street, San Francisco, Cal. 
See Our Exhibit, Electricity Building, at St. Louis MERCH ANT 
ENGINEERS 


Design, Construct and Equip 





STEAM 


as. POWer Plants @ 


STANDARD 







VICTOR TYPE 


Line Pressure ov CALIFOUNTA : : 
100,000, Volts iss spe Electric Pumping Plants 
Tested to "eats ate 
150,000 Volts. =o 
PATENTED GUANAJUATO 
“fans 38, i a7 oe Co. Pacific Coast Agents for the 
omer ane ae 0 ~ Watertown Engine Company’s 
nding. MERICAN RIVER 
gaps aa | -«sRumerauc Co. High Speed Corliss and Automatic Engines 
On Longest Power Transmission Lines in the World and Tubular Boilers | 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up to 1 to 100,000 Volts. ... . 


JNO. MARTIN & CO. General Agents for 


PACIFIC COAST AGENTS Kerr Boiler Compound 
83-85 New Montgomery Street, San Francisco. 


Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. Send us a sample of water for free analyses 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 


Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 















Jobbers of Supplies 
Engineers and Contractors 





GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulati 
Ceo tea ee Pacific Coast Agents 


JNO. MARTIN & CO, 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 
Write for oli and igiesliaues 
Century Electric Corporation 
18 Second Street, San Francisco, Cal. 
Telephone Bush 352 





Pioneer Building Douglas Building 
Seattle Los Angeles 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
A NEW EDITION! ( 


‘¢GRAPHITE AS A LUBRICANT” | GUARANTEED UNDER 25() POUNDS PRESSURE 























ies of this new booklet will be forwarded to all 
ake tn ans Minis oun Ldaddiane THE ONLY perrectty BALANCED vaLves 


Write for a today. 
Siciaib Sina tieiatbn tai destin Coin bes. >: AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 
SAN FRANCISCO OFFICE, RIALTO BUILDING 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERMS 
When for 


2 Cents aday 


YOU CAN HAVE 














lyptus, a wood par- 
ticular! adapted 
* for electric insulat- 
ng. de- 
clare it the best pin 
made. In use in 
—¢ most of the elec- 
trical transmission 
nts on the Paci- 
a oo = 
ma ms for 
the Stendard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 





Pure, Sparkling 
Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal. 


Hardwood Planing Mill Co. 24h 2°s=. 
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The United States Government FOR SALE 


Has ordered within a year 1,500,000 square feet of 





IMMEDIATE DELIVERY 


Ruberoid Roofing sme 28 wns STANLEY GENERATOR 


Complete with Exciter, Switchboard and 
The last order was for 1,000,000 square feet at a price 16 PER CENT. P In 2 
HIGHER than the highest bid of competitors struments 
We are Pacific Coast Agents 


Prices on application 


Bonestell, Richardson « Co. Brooks-Follis Electric Corporation 
Corner of Sansome and Sacramento Streets, San Francisco, Cal. | 527 Mission Street San Francisco, Cal. 
are Ee 


A copy of the Transactions of the Third 
h Annual Convention of the Pacific Coast 
’ Electric Transmission Association. Quote 
Hold what business you have — 
Journal of Electricity, Power and Gas 
and get more 532 Rialto Building San Francisco 


There is a way Standard Electrical 


Construction Company 


Rialto Building 
San Francisco 
Telephone Private Exchange 580 


The Journal way 
Keep telling the people who you are, where 





you are, and what you have to sell Engineers and Contractors 





Power Installations, Including Pole Lines 
and Substations, a Specialty 


$3.00 FOR $2.25 
CLUBBING NOTICE 


By arrangement with the publishers of 


Popular Mechanics 


the most widely read magazine of its kind in ; a 
the United States, we are enabled to offer , 


Journal of Electricity, 
Power and Gas 


( Anvertising Rates on Application 





THE JOURNAL OF 
ELECTRICITY, POWER AND GAS 














RIVETED IRON AND STEEL PIPE 





POR RA I EAT Aa TEATS Maret tom we ~ rg 
THE SCHAW-BATCHER COMPANY PIPE WORKS, Popular Mechanics 


ST. 
SAN FRANCISCO. SACRAMENTO. 





$2.25 PER YEAR © | 


; 
GEORGE E. CARTER & CO. os } | 
Room 52, Crocker Building SQUARE — tess orders to 
SAN FRANCISCO ae Poles JOURNAL OF ELECTRICITY 
Telephone Main 545 RED CEDAR PUBLISHING COMP ANY 








“Quotations Furnished in Lots and Sizes to Suit Demands. — and Pine Cross Arms 532 Rialto Building San Francisco, Cal. 
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Westin ghouse 


Type C Circuit Breakers 






















Accurate as an ammeter 






For particulars address nearest office of 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


|} San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 647 Trust Buildings 
ex Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 





Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


Sales Offices ! New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
( Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,/ 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 
The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [Metallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 
Address 


E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 


other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Francisco, Cal. 


The Opalite 
The Ideal Light for Stores or Dwellings 


Will Brilliantly Mluminate a Room 
Twenty-five Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle-power Welsbach Burner, 
No. 66 Cap Mantle, first quality 
Welsbach (4% inches long) mount- 
ed on new double wire cap, and 
No. 302 opal globe of German 
manufacture, the highest standard 
of glassware made in the world. 
The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street San Francisco, Cal. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical, A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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MARTIN PIPE AND FOUNDRY CO. 


CAST IRON GAS AND WATER PIPE 


FITTINGS, FLANGED PIPE, SPECIAL CASTINGS 


CROSSLEY BUILDING, 83-85 NEW MONTGOMERY STREET 
SAN FRANCISCO, CAL. 





Wheels 


We build a tangential type 
of water wheel for any head 


W ater 








and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 






3000-HORSEPOWER UNIT WHICH IS TRANSMITTING EBELECIRICAL POWKK A DISLANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. - ° e 
Main Works and Yards, Potrero, San Francisco, California 
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CROCKER-WHEELER COMPANY Brown, Boveri & CIE. 
By arrangement with the celebrated electrical engineers, 
Brown, Boveri & Cie., of Baden, Switzerland, Crocker- 
Wheeler Company has secured their alternating current 
designs, patents and rights to manufacture in America, 
and has retained them as consulting engineers. 


Crocker-Wheeler Company is now putting on the market 
alternating current generators, transformers and acces- 
sories of the most perfect design and construction adapted 
to American practice. Opportunities to bid on this appar- 
atus are invited. 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


OFFICES: 


New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANGISCO 


Telephone Private Exchange 92 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland 3 Baker Iron Works, Los Angeles 
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Photograph of a 


Doble Needle Regulating 
Nozzle 


under test at the Massachusetts Institute of 
Technology, Boston 


Write for a copy of our Bulletin No. 6 
containing full particulars 


Doble Tangential 
Water Wheels 


ate superior in design, material, workmanship, 
efficiency and durability 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


Welded Steel Pipe 


in thickness from five-sixteenths-inch to one inch; diameters from 
twenty-four inches to ten feet; made of special high grade soft steel 
plates; tensile strength over 60,000 pounds per square inch; efficiency 


of welded joint 100 per cent. 


Abner Doble Company 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


PROMPT 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


ATTENTION 


Strong. Simple. 


Prepayment Gas Meters 


Our Own Patents. 


CORRESPONDENCE SOLICITED 





a doubt about the decision 
from these votes until the 
jast Bulletin is in. 
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You will admit there is 


Boston 


s 2 


(ieneral Incandescent Arc Light Company 


GENERAL OFFICES 


529 WEST THIRTY-FOURTH STREET, NEW YORK 


Butte 


Chicago 
St. Louis 





BRANCH OFFICES 
Cincinnati 
San Francisco 


Cleveland 


Denver 
Seattle 


Los Angeles 


no doubt about the decision 
on “G. 1.” Goods as soon as 
the first Ballot is in. 


Write for 


Arc Lamps and Arc Lamp 
Accessories Bulletin 

No 
D. C. Series to 600 v. Arc L. 174 
D. .C. Series C. C Are L... 175 


A. C. Mul. to 133 c. Arc L... 282 
A. C. Diff. Arc L. Series. ...383 
D.C. Mul. to 125 v. Lamps. 373 


D. C. Mul. to 250 v. Arc L..273 
Aightning Arresters, Choke 
Coils & Line Dischargers 358 
Switches and Circuit 
Breakers 
Automatic Switches........157 
Flush Push Button Switches2s54 
Knife Switches, Slow and 
Ouick Bresk........ .... 
Oil Switches and High Ten- 
sion Apparatus... coel§ 
Circuit Breakers — 


150 


ne 


Motors and Generators 
D. C. Motors & Generators 364 
A. C. Small Motors......... 165 
D. C. and A. C. sewing 
Machine Transmitters. .. 165 
DG I Doecesce swae- S08 


Panels and Switchboards 
Automobile Charg. Panels..115 
Small Plant Switch Panels.309 
Plug Panel Boards..........107 
Switchboards, High and 

Low Tension ....... 150 
“G. I.” Panel Boards and 
Fuse Carriers. a 
Poxes, Plugs, Receptacles, 
Instruments and Meters 


Primary Fuse Box...... 369 
Insulator Tape.............:69 
Floor Outlet Boxes.... 194 
Protective Fuse Devices... .324 
Round Pattern Voltmeters 
and Ammeters...........363 
“G. 1.” Incandescent L, ... . 3% 
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The Tracy Engineering Company 


Los Angeles 





San Francisco 





Pacific Coast Agents for 


Edge Moor water tue Boilers 


Corli 
Nordberg frrincs 
Designers and Builders of 
Complete High Grade Power Plants 
Economic Production of Power a Specialty 


















Catalogues 
and 
Estimates 
Cheerfully 
Furnished 
Upon 
Application 





The Bayley Engine Nordberg Corliss Engine 


American Balance Valve 
Company 


Balanced Main Valves 


Excursion Rates 
St. Louis 


Round Trip Excursion Tickets to St. Lowis and 


Chicago on Sale 
GUARANTEED UNDER 250 POUNDS PRESSURE oe OO 
|" We Have the Latest Types for Any Engine ee eR 
- DOUBLE ADMISSION AND DOUBLE EXHAUST a cas. ES a ~~ 
as $72.50 


Ce Perfect Satisfaction Guaranteed ) 
oon Return Limit Three Months 





Rialto Building 


We Make and Sell the 
NIXON SAFETY STAY BOLTS 
Simplest, Cheapest and Safest. 1,000,000 in use. 
and 
AMERICAN METALLIC PACKING 
THE BEST 


‘AMERICAN BALANCE VALVE CO. 


San Frercisco 





but not later than December 3Jst. Stop-overs 
allowed on both going and returning trips. 

Rates Good on Any Train 
Also reduced rates to New York, Boston, Wash- 
ington and other Eastern points, Full information 
of any agent, or at San Francisco office. 


613 Market Street 


Southern Pacific 
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HUNT, MIRK & CO. 


ENGINEERS 
Frick & Co. Ice and Refrigerating Machinery 


PLANTS LONG 
OF iS 9g AND 
ANY wor EXTENDED 

CAPACITY 7. ii EXPERIENCE 

HIGHEST eo. lA ~ ECONOMI- 
GRADE fy | ; CAL 
OF ‘ ) AND 
WORK j . SATISFAC- 
AND : a =—=—TORY 


DESIGN OL | RESULTS 


Steam Engines, Turbines and Boilers 
Pumps and Condensers 


Feed Water Heaters, Separators 
Etc., Efc., Etc. 


We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Requirements, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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Allfree Automatic Engines 


These Engines are Buill in the Simple 
Automatic or Expansion Gear Type 





THEY HAVE ADVANTAGES WORTH ATTENTION 


Maximum Economy in 
the Use of Steam 
and Oil. 


Maximum Stability, 
Reliability and 
Durability. 


Maximum Efficiency. Maximum Speeds With- 
out Sacrifice of Econ- 


Maximum Cleanliness. omy and Durability. 


Minimum Space. Minimum Repairs. 


Minimum Cost for Gener- 
ator Where Direct 
Connected. 


Minimum Ratio Betwecn 
Driving and Driven 
Pulleys. 





Allfree Simple Direct Connected Automatic Engine 


Write us for specifications, printed matter and prices. State the conditions and the work you desire to do. 


HARRON, RICKARD & McCONE 


21-23 FREMONT STREET SAN FRANCISCO, CAL. 


KNIGHT'S 
WATER.... 
VTL . .. 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union, These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communicatious to 


KNIGHT & CO, 


Pe een. Sutter, Creek, Cal. 
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California Light and Fuel Company 


576 Parrott Building, San Francisco, Cal. 


Developers and Sole Builders of 


Lowe Crude Oil 
Water Gas Apparatus 


Almost all Pacific Coast Gas Companies are now using 
this highly successful 


Gas Making System 


Correspondence solicited 


Quality 
2nd 
Cost 


E are best prepared of all the Coast dealers to answer both 
questions to your entire satisfaction. 















As to quality—mention of some of our well known 
standard makes is proof positive. For example: The Hazelton, 
Decker, Kimball, Lester and Pease. 

As to cost—wholesale buyers for our stores at San Francisco, 

Ad) z ; Oakland, Portland, Spokane, Seattle, Stockton and Sacramento, 

I 4 iM makes us the largest jobbers on the Coast. We can sell to you at 
4 | prices at which smaller dealers buy. 


. ; ? Call or write for particulars. 


653 Market Street, San Francisco, Cal. 


POMMER-EILERS MUSIC CO. 
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In the First Place 


you are after all the business you can handle. And then you are not 
in business for fun and don’t intend to spend your money without 
being assured that it will produce the results sought. 

The mere statement that we can get your money back, plus, 
may not be sufficient to justify you in spending some with us, but 
if we can produce proof that those who are using our ad column: 
have discovered that it pays, wouldn’t it induce you to give 


them a trial? 
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AMERICAN 


TYPE “R” TRANSFORMERS 


Primaries wound for 2300 - 1150 volts 
Secondaries wound for 220 - 110 volts 


Large stock carried in San Francisco in various sizes, ranging from .6 to 40 kilowatts 


In the transformer of large 
sizes, where it is vital to the 
life of the apparatus that 
the temperature throughout 
all portions be kept low, this 
company employs the shell 
type construction with the 
greater portion of the sur- 
face of the core exposed to 
the oil and the windings 
opened so that all portions 
of the coil come into quite 
close contact with the circu- 
latiug oil. All surfaces of 
the core near or next to the 
coils are covered with heavy 
insulation, which serves the 
double purpose of an elec- 
trical and heat insulator. It 
tends to drive all the heat 
generated in the cores to the 
outside surfaces of the core 
next the iron case, from 
which it is dissipated into 
the air. 


High and Low Frequency 


Special care has been taken 
in the design of the Ameri- 
can Transformer to give 
close regulation on induc- 
tive loads, and it will be 
found to be very excellent 
in this feature. Also, owing 
to the relative positions of 
the coils, there is no unbal- 
ancing on an unbalanced 
three-wire load. With one 
side loaded full and the other 
side free from load, the dif- 
ference noticeable is no 
greater than the tabulated 
value for the regulation of 


- the transformer. 
* The excellence of the iron 


e*. used in the cores and the 


methods employed for cool- 
ing both the cores and coils 


insures a low temperature 
y rise in every portion of the 


50-Kilowatt Transformer, 40,000 Volts 


transformer. The inside 
portions are not over Io per 
cent. above the average tem- 
perature. 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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Bare Copper 
Weatherproof 


Copper 
Rubber Covered 


Magnet Wire 


Electrical 
Wires 


and 


Cables 


Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 


BRANCH OFFICES: 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


Standard 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Crossley Building San Francisco, Cal. 


Crouse-Hinds Company 


Norbitt Weatherproof Socket 


HE Norbitt Weatherproof Socket is superior in all respects 
to any weatherproof socket now on the market and has 
the fellowing special features: The lead wires are fastened 

to the contact parts in a new and approved manner without use 
of solder, thus making it possible for the workman to easily 
repair, renew or alter length of lead wire. 

A special fixture cap is obtainable for making a bracket weather- 
proof socket for outdoor fixtue use; and in using this special 
fixture cap, all twisting off of wire, heretofore experienced in 
similar appliances when screwing sockets on to bracket, is avoided. 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Crossley Building SAN FRANCIS€O 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


MADE BY 


The. Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angele 
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The Stanley Electric Manufacturing Company 


S.K.C. INDUCTION MOTORS 


The Stanley Electric Manufacturing Company’s Induction Motors are well proportioned electrically and 
mechanically. 

The efficiencies and power factors are high. 

The mechanical strength is great. 

The construction is careful and accurate. 

As in the Inductor Alternator, special attention has been given to the bearings. 

The bearing construction permits of floor, wall or ceiling installation without special devices. 

The frame is provided with ventilation holes and air is circulated throughout the motor, especially in 


and around the heated parts, thus keeping down the average temperature as well as the maximum. 


Send for Bulletin showing details. 


S.K.C. Type A Induction Motor, With Armature or Secondary Removed, Showing Field or Primary Winding 
and the Bearings in the End Frames 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


San Francisco, Cal., 69°75 New Montgomery Street 
Los Angeles, Cal., Douglas Biock Seattle, Wash., Pioneer Building 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘ Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


Main Office and Factory 


Sadliews & Dahl FORT WAYNE, INDIANA 


Western Offices 
Repair all kinds of San Francisco, California 


Electrical Machinery 


105 Main Street, San Francisco 
Telephone Main 5986 


69-75 New Montgomery Street 
Los Angeles, California 
Douglas Building 


Seattle, Washington 
Pioneer Building 


ANNOUNCEMENT 


We have removed to larger quarters, where we are fully equipped to repair all kinds of 


Manufacturers of 


Armature and Stator Coils Electrical Machinery _ aia 


Dealers in New and Secondhand Electrical Machinery. We Rent Both Alternating and Direct Current Motors. Country Orders Solicited. 
Gah Pranclaco--- Farnsworth Electrical Works 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
‘Chloride Accumulators FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC, ETC. 

SEND FOR DESCRIPTIVE BULLETINS 


San Francisco Office: 326 RIALTO BUILDING. PH™ADELPHIA. | GUNA” TORONTO. POSTON: 
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The Average Temperature of Waste Gases From Boiler 


is from 500 to 600 degrees Fahrenheit under average conditions. A GREEN’S® FUEL 
ECONOMIZER will reduce this to about 300 degrees, and experts have shown that there is 
a saving of about 6 per cent. for each 100 degrees that the flue gases are lowered in temper- 
ature. Ordinarily the saving due to the use of a GREEN’S FUEL ECONOMIZER is such 
that it is paid for in a few months, depending largely upon the cost of the fuel. Our 
engineers will tell you what can be done for your plant. Send for Catalogue. 





SPRECKELS’ SUGAR REFINERY ECONOMIZER PLANT UNDER CONSTRUCTION 


as.C. Moore& Co., Engineers) 


CONTRACTORS FOR 


Complete Power, Lighting, Heating, 
..»Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. Salt L.xe, Atlas Building 
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All Market St. 
San Francisco 





Jackson’s Patent Series Four-Step Centrifugal Pump Used as a Mine Sinker on an Incline Shaft of 52° Raising Water 800 Feet 


We guarantee to raise water 10 feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
centrifugal pump. No valves or close fitting joints to wear or get out of order. 
water without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric 
motor or belted. Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
Write for Catalogue No. 39 


Byron Jackson Machine Works 








Will pump sand and gravel with the 
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Brooks: Follis Electric Corporation 


DYNAMOS AND MOTORS 
ENGINEERS AND CONTRACTORS 
ELECTRICAL SUPPLIES 


Fostoria Lamps, Wiring Supplies, Kellogg Telephones, Line Material, 
Stanley Meters, Mica, Micanite and Insulating Material 


Write for Prices and Details 
Brooks-Follis Electric Corporation 


527 Mission Street San Francisco, Cal. 


Phone Main 861 


Centrifugal Fuel Oil Burner 


(PATENTED) 
Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 


Brick Kilns, 
Etc. 







Steam Boilers, 
Evaporating Pans, 





No Clogging. No Stoppage. No 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American Manufacturing Company 
336 Macy Street, Los Angeles 
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SELLER BUYER 


THE DIRECT ROUTE 


We'll Land You Safely 
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ce Le CORY 


Telephone Main 1870 


Expert Examination. 


Advisory Reports. Construction Supervision. 


WYNN MEREDITH 


ENGINEERS 


331 Pine Street 


WwW. He. ALLEN 


San Francisco, Cal. 


Design of Complete Equipments. 


Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 





Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bldg, 
San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 ‘Phone James 1846 


W. STUART SMITH 
Consulting Engineer 


Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


C. L. TURNER 


Mechanical 
Draughtsman 
Complete Plant Work a Specialty 
Address communications to 


20444 Eddy Street - ~ San Francisco, Cal. 
’Phone Larkin 2982 


G. F. WAKEFIELD 


Surveyor and Engineer 


BERKELEY, CAL. 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


Stanley A. C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE WASH., Pioneer Building 
NEw YORE: Los ANGELES: 
146 Broadway. 511 Douglas Building. 









ORLAN CLYDE CULLEN, C. E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 


L. M. HANCOCK 
Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


United States and Foreign Patents. Caveats. Trade 


402 Rialto Building San Francisco, Cal 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


Marks and Copyrights 
Military and Naval Inventions a Specialty 
Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


SMITH, EMERY & CO. 


Chemical Engineers 


501 Hayward Building, San Pranciszo, Cal. 
Telephone Red 1126 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


Analysis of 
Crude Petroleum and Its Products 
FLASH TEST, SPECIFIC GRAVITY, WATER AND SAND, 
CALORIFIC VALUE, FRACTIONAL DISTILLATION, 
REFINING, VISCOSITY AND BURNING TESTS 
COAL, COKE, FEED AND DRINKING WATERS, ETC. 


Umpire Work on Oil Contracts 


Chemical and Physical Laboratories 
83-85 New Montgomery Street 
San Francisco 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


Repwoop Poxgs 
aK Siete 
Union Lumber Company 


Send for circulars Established 1864 
TELEPHONE 
In lots andjsizes to suit at short notice 
Rooms 206-207, Crocker Building, San Francisco 


127-129-131 Beale Street 


Between Mission and Howard 


Gas Work a Specialty 


Standard Electrical 


Construction Company 
Rialto Building 


San Francisco 


San Francisco 


Telephone Private Exchange 580 


Engineers and Contractors 


Power Installations, Including Pole Lines 
and Substations, a Specialty 


Paraffine 
Paint Co. 


The Stanley-Taylor Company 


24 Second St., San Francisco 
Los Angeles, Portland, Seattle, Denver 


designs good advertising 
ut 


656 Mission Street 
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Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 


Ten Per Cent. po 
Better Efficiency 6 
Than From Any r — 

Externally DF ——= —— = 
Fired Boiler, ; 4 : 7 = es A 
Self-Contained, FT il a aad a | i : 4 
Accessible | Me =———— = — oe : 

and Easily Cleaned ae or ——$ — == 


All the Advantages of 

the Water Tube and Fire 
Tube, and More Eco- 
nomical. No Brick Set- 

ting to Crack and Leak. Fy 
No Crooked Tubes or y 
Bothersome Headers. 


Also Pacific Coast Agents for 


Electric Machinery Company Wm. Bayley & Sons 
Direct Current and Alternating Current Apparatus Automatic, Horizontal and Vertical Engines 
f it 
—— Maxfield—Francke 
Mechanical Appliance Company High Speed Four-Ported Engines and Marine Sets 
Special Direct Connected Motors and Generators Greene, Tweed & Co. 


for Any Machinery Force Feed Cylinder Lubricators 
St. Louis Century Merriam- Abbott 


Single-Phase Motors Gas and Gasoline Direct Connected Generating Sets 


We Design and Install Complete Light and Power Plants and Contract for Stated Results of Operation and 
Economy. Estimates Cheerfully Given to Your Specifications, or We Will Supply Plans and Specifications 


120-130 New Montgomery Street 


Telephone Private Exchange 580 


Rialto Building, Ground Floor San Francisco, Cal. 
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Do You Know 


that our Pacific Coast Branch is carrying a complete stock of 




















“OQ K” Weatherproof Wire 
Adams-Bagnall Arc Lamps 
Paranite Rubber Covered Wire 
American Circular Loom 
Bryant and Perkins Sockets and Switches 
Hart & Hegeman Switches 
Faries Brackets, Portables and Shades 
American Electric Heating Apparatus 
Partrick, Carter & Wilkins Annunciators American Novelty Flashlights 
Brunt Porcelain Insulators and Tubes Ansonia Magnet Wire 
Harvard Fuse Wire onl Telephone Cut-Outs 
Electric Light and Telephone Supplies of Every Description 


Electric Appliance Company 


717-719 [lission Street 


Loricated and Electro-Galvanized Conduit 
Packard Incandescent Lamps 

Packard Transformers 

George Cutter Company Line Material 
Hemingray Glass Insulators 

Nungesser Batteries 

Stombaugh Guy Anchors 

Oamco Shades and Reflectors 


92-94 West Van Buren Street 


Chicago San Francisco 
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sAllis-Chalmers Co 


CHICAGO 





Corliss Engines Smaller 
for Engines 
Electric Railways in Sizes 
Power from 
and 25 Horsepower 
Lighting Up 
2 Bullock 
Headquarters Electrical Apparatus for all purposes 





Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 


Electrical 
Decorations 
of All Kinds 


os 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. — 


Rialto Building, San Francisco 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 
Dearborn Drug and Chemical Works, *».c.2%" 29-33 Rialto Bldg., Chicago, IIl. 





iT 
woeseeea hi 
{Sse 
| 
if 


— 


PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 

suring maximum mechanical strength. We make 

this type in seven sizes, the diameter varying from 

5 inches to 15 inches for power transmission up to : 

80,000 volts. 


neowte> 


BOSTON, MASS. 


7 Arch Street, 
Catalogues, Blue Prints and Detailed Information upon request. rains 


JOHN A. ROEBLING’S SONS COMPANY  ceerssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash, Alameda and Requena Streets, Los Angeles, Cal. 
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CROCKER-WHEELER COMPANY BROWN, BOVERI & CIE. 
By arrangement with the celebrated electrical engineers, 
Brown, Boveri & Cie., of Baden, Switzerland, Crocker- 
Wheeler Company has secured their alternating current 
designs, patents and rights to manufacture in America, 
and has retained them as consulting engineers. 


Crocker-Wheeler Company is now putting on the market 
alternating current generators, transformers and acces- 
sories of the most perfect design and construction adapted 


to American practice. Opportunities to bid on this appar- 


atus are invited. 









id ona oe is 


WORTHINGTON, Five-Inch, Four-Stage, TURBINE PUMP—Capacity 500 Gallons Per Minute, 225 Pounds Water Pressure 


TURBINE PUMP 


Represents the greatest development in pumping machinery since the inven- Designed for heads up to 2000 feet. Efficiencies as high as 86 per cent. 
tion of the Duplex Pump by Henry R. Worthington Belt, Steam or Electric Drive 
Reliable, Durable, Efficient and Exceedingly Simple 
Every Engineer Should Understand the Possibilities of This New Pump. Send for Catalogue W50JE. 


HENRY R. WORTHINGTON, 1/4 LIBERTY STREET, NEW YORK CITY 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 
Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 
NEW YORK 
Wer Carry A ComMPLETE Stock oF NATIONAL WEATHERPROOF WIRES In San FRANCISCO 
Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. Ss. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 





AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes {-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


THE MONITOR CONDUIT BUSHINGS Pr scmecves = oe — SWITCHES 
THE ERICKSON CONDUIT INSULATORS "Siglo Dotie Theew. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO » | 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 





658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Instruments Motors Can Be Shipped 


Transformers 


Immediately From 


Motor Generator Sets San Francisco Stock 





THREE HORSEPOWER TYPE 8B MOTOR ON CEILING 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY,  “, RIALTO BUILDING 
OF CALIFORNIA SAN . 


FRANCISCO, CAL 


Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 





Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities 


Write for Bulletin on 
Type “B” Motors 


They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


Direct Current Lighting 
and Power Machinery 


Moved for Changes of 
Load from 0 to 150 
Per Cent. 


ey They Are Fool Proof 





Marine Lighting Sets 


THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELECTRIC COMPANY 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. “ia ore 
OF CALIFORNIA SAN FRANCISCO, CAL. 
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Here are 
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CALIFORNIA INCANDESCENT LAMP CO. 





Insist on having 
that RED LABEL 


Improved 
California 


Incandescent 


Rialto Building, San Francisco, Cal. 





POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


See Our Exhibit, Electricity Building, at St. Louis 


VICTOR TYPE 


Line Pressure 






Adopted by 


STANDARD 
ELectTric Co. 
OF CALIFORNIA 


Some of the 
People Using 


Pelton Water Wheels 


Ask them what they think of the practicability of this wheel. 
Write to any of them and they’ll tell you how day in and day out, 
ceaselessly, faithfully and satisfactorily, their Pelton Wheels 
worked. We've nearly 12,000 wheels in operation all over the 
world, and refer you to the owner of any of them. 


Mexico 


Guanajuato Power and Electric Co. 
Cia. Aviadora de la Mina Natividad 
Portezuelo Electric Power Co. 

San Ildefonso Paper Mill 
Concheno Mining Co. 

Santa Gertrudis Mining Co. 

La Hormiga Transmission 

Cia. Electrica e Yrrigadora Tetapango 
Canas Mining Co. 

Fabrica La Experiencia 

Cia. Lux Electrica de Orizaba 


South 


Petropolis Electric Light Co. 
Duplantier Electric Light Co. 
Alumbrado El. de Quezaltenango 
Empress Electricio de la Antigua 
Antigua Electric Light Co. 

Los Compania Electrica 

Cia. Electrica San Cristobal 

Cia. de Luz Elec. de Heredia 

San Jose Electric Light Co. 
Santa Ana Electric Co. 
Talemanco Electric Light Co. 
Mendoza Electric Light Co. 

E. Basadre Forero 

Cia. de Boa Vista 


Fabrica Santa Teresa 

Noriega, Sanchez y Cia. 

Cia. Industrial de Santa Catalina 
Teziutlan Copper Mining Co. 

Regla Electric Power Transmission 
Barrio-Nueva Jute Co. 

Cia. de Papal de San Rafael y Anexas 
Mexican General Electric Co. 

San Simonito Power Development Co 
Angel Sanchez & Bros. 

Orizaba City Lighting Plant 


America 


Trinidad Elec. Light and Power Co 
Frontino and Bolivia G. M. Co. 
Boza Electric Power Co. 
Quezaltenango Electric Co. 
Bucaramanga Electric Light Co 
Casapalca Electric Light Co. 
Electric Light and Power Co. 

Ciade Luz Electrica 

Medillin Electric Light Co. 

Cia. Esplotadora de Lota y Coronel 
F. D. Mendiola 

Cartago Electric Light Co. 

Tinebi Electric Light and Power Co 
Cia. de Transmission El. de Potencia 


Japan 


Fukushima Electric Co. 

Kyoto City—Electrical Department 
Arawaka Mining and Milling Co. 
Aomori Electric Light Co. 
Odawara Electric Co. 


Kanagawa Electric Light Co 
Kofu Electric Power Co. 
Bagnall & Hilles 

Kyoto Electric Power Co. 
Hiroshima Electric Light Co. 


India, East and West Indies 


Burmah Ruby Mines 
Ned. Ind. Mijnbouw Mtiji 
Tjimpaka Tea Estate 


Moendjoel Estate 
Ardjasarie Elec. Power Trans. Co 
Mauritius Electric Co 


United States 


Yuba Electric Power Co 

Nevada County Electric Power Co 
Juneau Electric Power Co. 

Pikes Peak Power Co. 

Truckee River General Electric Co 
Keswick Electric Power Co. 
Folsom Electric Power Co. 


In Other 


Columbia & Western R. R.. B.C. 
Sandon Water and Light Co., B. C. 
Bear Valley Elec. L. Co., Nova Scotia 


Alaska Treadwell Mine 

Alaska Gold Mining Co 
Southern California Power Co 
San Gabriel Electric Co 

Rock Creek Power and Trans. Co 
Wenatchee Electric Co 

Northern California Power Co 


Places 


Nelson Elec. Lt. and Power Co., B. C 
Moodies Mining Co., South Africa 
Phoenix Mining Co., Australia 


000 Volts. Bridgetown Elec. L. Co., Australia Lahaina Plantation, Hawaiian Ter. 
500, Bay COUNTIES Rossland Elec. Light Co., B. C. Fraser & Chalmers, London, England 
Tested to POWER Co. British Columbia Electric Railway Caucasus Copper Co., Russia 
Cape Colony Electric Power Co. Vancouver Power Co , B. C. 
150,000 Volts. VALLEY COUNTIES Samoa Estates Allis-Chalmers Co., South Africa 
. POWER Co. Mount Morgan Mining Co., So. Africa Yellowstone Mining Co., B. C. 
PATENTED GUANAJUATO 
Sept. 28, — PowER Co. tienen aii 
May 29, 1900 WASHINGTON 
WATER POWER Co. . 
Other — now jetidhieliaias eta Send for 88-page illustrated book containing valuable hydraulic data 
pending ‘ 





ELeEctTrIc Co. 


On Longest Power Transmission Lines in the World 


0. 000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up tos to 100,000 Volts ‘ 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 


83-85 New Montgomery Street, San Francisco. 


Douglas Building, Los Angeles. 





Pioneer Building, Seattle, Wash. 


The Pelton Water Wheel Company 


118 Main Street, 


San Francisco, Cal. 


154 Liberty Street, New York 






































Jobbers of Supplies 
Engineers and Contractors 





GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for prices and particulars 


Century Electric Corporation 
18 Second Street, San Francisco, Cal. 
Telephone Bush 352 


Dixon’s Flake Graphite 
has always cured friction troubles. Write for a copy of 
Dixon’s newest publication ‘‘Graphite asa Lubricant’’ 
and learn the possibilities of Graphite lubrication, 


PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 








This pin is made 


« 
aa at seasoned euca- 
ptus, a wood par- 

theularty adapted 


< for electric insulat- 

ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
Pegg on the Paci- 

Coast e are 
making pins for 
the Standard Elec- 


many others. 
Address, 


Hardwood Planing Mill Co. 4X Jose. 
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Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 





Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 
Seattle 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectty BALANCED vALveEs 


AMERICAN BALANCE VALVE CO. 


JERSEY SHORE, PENNA. 





Douglas Building } 
Los Angeles - 


EASTERN OFFICE AND WORKS 
SAN FRANCISCO OFFICE, RIALTO BUILDING 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERMS 
When for 


1 Cents aday 


YOU CAN HAVE 


Pure, Sparkling 


Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal 
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The United States Government FOR SALE 


Has ordered within a year 1,500,000 square feet of IMMEDIATE DELIVERY 
@ & 
One 225 kilowatt 
Ruberoid Rooting and one 90 kilowatt STAN LEY GEN ERATOR 
The last order was for 1,000,000 square feet at a price 16 PER CENT. Complete with Exciter, Switchboard and 
HIGHER than the highest bid of competitors Instruments 


We are Pacific Coast Agents 


Prices on application 


Bonestell, Richardson « Co. Brooks-Follis Electric Corporation 








Corner of Sansome and Sacramento Streets, San Francisco, Cal. | 527 Mission Street San Francisco, Cal. 
Have you any second-hand machin- WANTED 
ery to sell or rent? A copy of the Transactions of the Third Annual Convention of 
the Pacific Coast Electric Transmission Association. Quote price. 
Do you want to buy or rent any The Journal of Electricity, Power and Gas 
second-hand machinery ? 532 Rialto Building San Francisco, Cal. 
If so, use these columns; they will W NT [- D 
do the work. A 
Rates on application. The following numbers of 
The Journal of Electricity, Power and Gas 
Bound _Volumes a 
Journal of Electricity, Power and Gas renee memnet: Sep soaine 
- 1897— April 
1 90 3 1899— September and December 
. ‘ ‘ 1900—February, May, July 
Now Ready for Distribution nti dees 
Price, $5.00 Six months subscription of ‘‘The Journal of Electricity, Power 
Pa a Sse and Gas”’ will be given for any of the above numbers when for- 
Journal of Electricity Publishing Company warded to The Journal of Electricity Publishing Company, 532 
532 Rialto Building San Francisco, Cal, | Rialto Building, San Francisco, Cal. 





RIVETED IRON AND STEEL PIPE |$3.00 FOR $2.25 
MD = 


Popular Mechanics 





FOR HYDRAULIC M IRRIGATION AND POWER PLANTS. Manufactured from the 


best grades of IRON or by MODERN MACHINERY. the most widely read magazine of its kind in 
the United States, we are enabled to offer 
THE IE SCHAW-BATCHER COMPANY PIPE Wo RKS, Journal of aaa, Power and Gas 
SAN FRANCISCO. SACRAMENTO. 





GEORGE E. CARTER & CO. Popular “Mechanics 


Room 52, Crocker Building SQUARE SAWN $2.25 PER YEAR 


SAN FRANCISCO a Po | e oy Address orders to 
ROUND es eae 
Telephone Main 545 RED CEDAR Journal of Electricity Publishing Vo. 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 532 Rialto Building San Francisco, Caj. 
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Westinghouse 


New Standard Instruments 
With Free Calibration Service 


These Semi-Portable Standard Instruments of Precision are a new type, 
greatly superior to all others now in use. Their introduction marks 
the beginning of a new era in electrical measurements. 

The Westinghouse Department of Standards will recalibrate these in- 
struments free of charge upon request at any time within five years of 
date of purchase. This service will eliminate all the present troubles 
due to inaccurate standards, and is an important innovation in elec- 
trical practice. 










































For particulars address nearest sales office of 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 617 Trust Building; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 






Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


Sales Offices New York, 19 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
” Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manufacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3,7 50,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 









Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


i30 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [letallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 
Address 
E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 


other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 


The Opalite 
The Ideal Light for Stores or Dwellings 


Will Brilliantly Mluminate a Room 
Twenty-five Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle-power Welsbach Burner, 
No. 66 Cap Mantle, first quality 
Welsbach (4% inches long) mount- 
ed on new double wire cap, and 
No. 302 opal globe of German 
manufacture, the highest standard 
of glassware made in the world. 
The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street San Francisco, Cal. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Photograph of a 


Doble, Needle Regulating 
Nozzle 


under test at the Massachusetts Institute of 
Technology, Boston 


Write for a copy of our Bulletin No. 6 
containing full particulars 


Doble Tangential 
Water Wheels 


ate superior in design, material, workmanship, 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


Welded Steel Pipe 


in thickness from five-sixteenths-inch to one inch; diameters from 


twenty-four inches to ten feet; made of special high grade soft steel 
plates; tensile strength over 60,000 pounds per square inch; efficiency 


of welded joint roo per cent. 


Abner Doble Company 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


















MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 





You will admit there is 


a doubt about the decision no doubt about the decision 
from these votes until the on “G. 1.” Goods as soon as 
last Bulletin is in. the first Ballot is in. 
2 3 = 
a o § 
& ° 
ee. | . 
3 3 3 Write for 
a § 23 f 
a & Gf «@ 
Ala. +--+ IL seceee Arc Lamps and Arc Lamp 
Ark... «eevee Q saaeee Accessories Builetin 
Cal... cesses TO seewee we i No 
Pe. scoane 5S weece dD. Cc. Series to 600 v Arc I,.174 
COMM. ccccce J easeee D. .C. Series C. C Arc L....175 
Del 3 A. C. Mul. to 133 c. Are L.. . 282 
Eas ag a A. C. Diff. Are L. Series. ...383 
Seite  cvone re D. C. Mul. to 125 v. Lamps.372 
Idaho .....-.- ZB ccovee D. C. Mul. to 250 v. Are L..273 
‘ evn awee Aightning Arresters, Choke 
ee g ‘ ‘ 
Ind... ---++- TS veeres Coils & Line Dischargers 358 
ne rey TB seweee Switches and Circuit 
CAM... ccoves OE Ovecas eaten 
a" Merges _ pe) at Automatic Switches........157 
eye: RPA ST Be Sees A NARK Flush Push Button Switches254 
BEGre- ree ee : ee TR DE R Knife Switches, Slow and 
Md... .....- act Quick Break........ cone 
Mass. anea ae Paes es Oil Switches and High Ten- 
Mich. eerie . rei ore sion Apparatus........... 153 
pa re ce os ae Circuit Breakers ...........252 
sat a 18 ae ; ; Motors and Generators 
Mont ..... | D. C. Motors & Generators 364 
Me. vasee So neese A. C. Small Motors.........166 
a 3 cesses D. C. and A. C. Sewing 
> as 4 seveee Machine Transmitters. .. 165 
Bes Bee ccccce 12 seeeee D. C. Fame... cccce..e. a » 
N. Y. weeere BB veveee Panels and Switchboards “a 
N.C... .seees RA Sh ee,4e Automobile Charg. Panels..115 
N. D. ee eo espe Small Plant Switch Panels.309 
Ohio. ...... Oe stare Plug Panel Boards........ 107 
i S Hage Switchboards, High and 
PA... ssaees + bale: . Low Tension ........... 150 
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Photograph of a 


Doble, Needle Regulating 
Nozzle 


under test at the Massachusetts Institute of 
Technology, Boston 


Write for a copy of our Bulletin No. 6 
containing full particulars 


Doble Tangential 
Water Wheels 


ate superior in design, material, workmanship, 
efficiency and durability 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


Welded Steel Pipe 


in thickness from five-sixteenths-inch to one inch; diameters from 
twenty-four inches to ten feet; made of special high grade soft steel 
plates; tensile strength over 60,000 pounds per square inch; efficiency 


of welded joint 100 per cent. 


Abner Doble Company 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


Wet and Dry Gas Meters, Station Meters, Provers, 


MANUFACTURERS OF 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


PROMPT ATTENTION 


Our Own Patents. 


Strong. 


Simple. 


CORRESPONDENCE 


Prepayment Gas Meters 


(iauges, Etc. 


SOLICITED 
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from these votes until the 
last Bulletin is in. 
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You will admit there is 


Boston 


TRADE C; I MARK 
ad e 


(ieneral Incandescent Arc Light Company 


GENERAL OFFICES 


529 WEST THIRTY-FOURTH STREET, NEW YORK 


Butte 





Chicago 
St. Louis 


BRANCH OFFICES 
Cleveland 


Cincinnati 
San Francisco 





Denver 
Seattle 


Los Angeles 


no doubt about the decision 
on “G. 1.” Goods as soon as 
the first Ballot is in. 


Write for 


Arc Lamps and Arc Lamp 


Accessories Bulletin 

No 
D. C. Series to 600 v. Are I,.174 
D. .C. Series C. C Arc L....175 


A. C. Mul. to 133 ce. Are L...2 
A. C. Diff. Are L. Series. ...3 
D. C. Mul. to 125 v. Lamps. 37 
D. C. Mul. to 250 v. Are L..27 
Aightning Arresters, Choke 
Coils & Line Dischargers 358 


Switches and Circuit 
Breakers 
Automatic Switches........157 
Flush Push Button Switches254 

Knife Switches, Slow and 


Quick Break........ .....150 
Oil Switches and High Ten- 

sion Apparatus...........153 
Circuit Breakers ...........252 


Motors and Generators 
D. C. Motors & Generators 364 
A. C. Small Motors........ .166 
D. C. and A. C. Sewing 
Machine Transmitters. .. 165 
D.C. Fans........ 


Panels and Switchboards 
Automobile Charg. Panels..115 
Small Plant Switch Panels.309 
Plug Panel Boards.......... 10 
Switchboards, High and 

Low Tension 
“G. I.” Panel Boards and 


Fuse Carriers. .........- 51 
Boxes, Plugs, Receptacles, 
Instruments and Meters 
Primary Fuse Box.......... 369 
Insulator Tape. ............369 
Floor Outlet Boxes. ... 194 
Protective Fuse Devices. ...324 

Round Pattern Voltmeters 
and Ammeters.........- 363 
“G. 1.” Incandescent I, ....390 
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Managers of 


Electric Light... Gas Plants 


Everywhere in the West 


Can You Get the Best Possible Results by Attending to the Contracting 
as Well as the Manufacturing End of Your Business? 


This Is the Age of Specialization 


We Make a Specialty of Securing Business From Householders and Others 


If you desire to increase your business at a minimum cost address us 


O’Bryan Electrical Co. Monterey, Cal. 


H. B. O’Bryan, Manager Also 5th Floor Rialto Bldg, S. F. 





We 
Believe 
In 


Advertising. It Pays 
That Is Why We Use This and Other Space 


Our Product Is, of Itself, a Splendid Ad., 
But You Will Not Realize, 

To the Fullest Extent, Its Proper Value 
Unless We Keep Telling You About It. 


The Journal of Electricity, Power and Gas 


Ad Rates on Application 





Developers and Sole Builders of 


this highly successful 


Correspondence solicited 








3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE 


Office and Branch Works, Folsom and Steuart Sts. 
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Water Wheels 


Main Works and Yards, Potrero. San Francisco, California 





California Light and Fuel Company 


576 Parrott Building, San Francisco, Cal. 


Lowe Crude Oil 
Water Gas Apparatus 


Almost all Pacific Coast Gas Companies are now using 


Gas Making System 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 


It is free. 


RISDON IRON WORKS 
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The Tracy Engineering Company 


San Francisco Los Angeles 
Pacific Coast Agents for 


Edge Moor Water Tube Boilers 
Nordberg Ehvine: 


Complete High Grade Power Plants 
Economic Production of Power a Specialty 








Catalogues 
and 
Estimates 
Cheerfully 
Furnished 
Upon 





Application 


The Bayley Engine Nordberg Corliss Engine 


American Balance Valve) Excursion Rates 
Company St. Louis 


Balanced Main Valves Round Trip Excursion Tickets to St. Louis and 
GUARANTEED UNDER 250 POUNDS PRESSURE em 





September . ar 5, 6, 7, 8 
October . . . 7 > + 3 4, » 6 
We Have the Latest Types for Any Engine a iiowing cates 
To ST. LOUIS ‘ - $67.50 
DOUBLE ADMISSION AND DOUBLE EXHAUST To CHICAGO, passing one way trough 
Perfect Satisfaction Guaranteed : St. Louis 
Return Limit Three Months 
We Make and Sell the but not later than December 3ist. Stop-overs 


NIXON SAFETY STAY BOLTS allowed on both going and returning trips. 


Simplest, Cheapest and Safest. 1,000,000 in use. Rates Good on Any Train 
Also reduced rates to New York, Boston, Wash- 
ington and other Eastern points. Full information 
AMERICAN METALLIC PACKING of any agent, or at San Francisco office, 


THE BEST 


staan 613 Market Street 


AMERICAN BALANCE VALVE CO. © ge 
Rialto Building San fFrercisco Southern Pacific 


and 
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HUNT, MIRK & CO. 


ENGINEERS 
Frick 8¢ Co. Ice and Refrigerating Machinery 


PLANTS LONG 


OF 9 | AND 

ANY wor | EXTENDED 
CAPACITY : i EXPERIENCE 

sa a s = GUARANTEE 
HIGHEST Yay <4 ; . ECONOMI- 


GRADE | : | - 
‘i | ; AND 
ae : ; SATISFAC- 
AND ce - ' re PP TORY 


Steam Engines, Turbines and Boilers 
Pumps and Condensers 


Feed Water Heaters, Separators 
Etc., Etc., Etc. 


We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Requirements, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 
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Electric Driven Machinery 


Of Every Description 


Electric Hoists, Electric Pumps, Electric Driven Machine Tools, Electric Driven 
Compressors, Electric Driven Fans and Blowers 





Samson Turbine Cripple Creek Electric Hoist 


A GOMPLETE LINE OF ENGINES, BOILERS, WATER WHEELS, ETC., 


Used in Connection With Electric Installations 


Write us for Catalogues and information. State the conditions and what you desire to accomplish. 


HARRON, RICKARD & McCONE 


21-23 FREMONT STREET SAN FRANCISCO, CAL. 


KNIGHT'S 
WATER.... 
eeecL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States. of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes, Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


Se ease Sutter Creek, Cal. 
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“L” ‘Type Generators 


Engine and Belted Type Direct Current 
Generators for Power and Lighting in 
capacities up to 1500 kilowatts 


Simplicity, Durability 


and 


Highest Efficiency 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


Semi-Encased 
type-"5" 
Direct Current 
Multipolar Motors 


For All Purposes 
Various Speeds. Any Horsepower. 


Large Overload Capacities Without 
Overheating or Shifting of Brushes. 





v 

















THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Crouse-Hinds Company 


Bare Copper 
Weatherproof 
Copper 
Rubber Covered 
Magnet Wire 


Electrical 


Wires 
and 


Cables 





Norbit Fuseless Cord Rosette for Moulding 
Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOyY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadeiphia, Betz Building; — The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 





and most approved appliance of its kind embodying the 
** Enclosed Contact’’ feature and is a regular rosette and 
not a covered tap. 
It does away with all mitering or forming of moulding or cap 
of moulding. A square cut in cap of moulding is all that is 
required. 


as Norbitt Fuseless Cord Rosette for moulding is the latest 









THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
Crossley Building SAN FRANCIS€O 
























Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 or ma Garinen HART. — 


Used upon the entire installation of the Northern This ts the Standard Push Button Type 


California Power Company 





World’s Standard 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. — a panel 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | xc. york Bick, Seattle Stimson Buliding, Los Angeles 
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The S.K.C. Inductor Alternator 


The question of regulation is a good point which is always brought up in connection with Inductors. 


Regulation is one of the essentials of an alternator, and no central station can hope to be successful if 
the regulation of its system is poor. 


Good regulation for one class of service, however, may not be satisfactory for another. Regulation for 
each plant must be worked out individually. 


We can furnish you with Standard Inductors whose regulation will be equal to that of standard revolv- 
ing field types of a similar size, and we make this statement regardless of power factor. 


Our Bulletins Nos. 123 and 128, to be had for the asking, explain the Inductor in detail. 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco; Cal. 
Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


Presswork by the Stanley-Taylor Company, S. F. 

















A 
ee 
= , ° 
~ 
“5 
e 
nas * 
P 
“ * € 
> “ 
Bee 
* 
aa ‘ 
os 


THE JOURNAL OF ELECTRICITY. POWER AND GAS. 


FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
e'ectric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


Main Office and Factory 


Herzog & Dahl FORT WAYNE, INDIANA 


Western Offices 
Repair all kinds of San Francisco, California 


s ‘“ 69-75 New Montgomery Street 
Electrical Machinery 


105 Main Street, San Francisco 
Telephone Main 5986 


Los Angeles, California 
Douglas Building 


Seattle, Washington 
Pioneer Building 


We are fully equipped to repair all kinds of For Sale 


Elect ric al M ac h i Nn e ry New and Second-hand Electrical 


Machinery 
We Rent both Alternating Current and Direct Current Motors , 
Send for list 


lll Jessie Street 


ia Meanuinoo.. Farnsworth Electrical Works 
Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second : 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
‘Chloride Hccumulators” FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC,, ETC. 

SEND FOR DESCRIPTIVE BULLETINS 


San Francisco Office: 326 RIALTO BUILDING, PHILADELPHIA. CHICAGO. ORONTO. BOSTON: 
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The Average Temperature of Waste Gases From Boiler 


is from 500 to 600 degrees Fahrenheit under average conditions. A GREEN’S FUEL 
ECONOMIZER will reduce this to about 300 degrees, and experts have shown that there is 
a saving of about 6 per cent. for each 100 degrees that the flue gases are lowered in temper- 
ature. Ordinarily the saving due to the use of a GREEN’S FUEL ECONOMIZER is such 
that it is paid for in a few months, depending largely upon the cost of the fuel. Our 
engineers will tell you what can be done for your plant. Send for Catalogue. 


SPRECKELS’ SUGAR REFINERY ECONOMIZER PLANT UNDER CONSTRUCTION 


Chas.C. Moore& Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating, 
...Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. Salt Lake, Atlas Building 
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Jackson’s Patent Series Four-Step Centrifugal Pump Used as a Mine Sinker on an Incline Shaft of 520 Raising Water 800 Feet 

























We guarantee to raise water 10 feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
centrifugal pump. No valves or close fitting joints to wear or get out of order. Will pump sand and gravel with the 
water without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric 
motor or belted. Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
Write for Catalogue No. 39 
Byron Jackson Machine Works 


411 Market St. 
San Francisco 
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The Puyallup River Water Power Development.............. *403 
The Pelton Water Wheel Equipment in the Puget Sound 
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Complete with Exciter, Switchboard and Instruments 
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Kilbourne & Clark Co. 


Pacific Coast Sales Agents 


National Electric Co. 
of Milwaukee 
Generators, Motors, 
Transformers and 


Rotaries 


The 162-Kilowatt Motor-Generator Set at Monterey 


Cooper-Hewitt 
Mercury Vapor Lamps 


For Photo-Engraving, General Illumination 
and Photographic Processes 


Stromberg-Carlson Telephones, Cutler-Hammer Apparatus 
Electric Porcelain, Electrical Specialties 
The Churcher Rectifier for Changing Alternating Current 
to Direct Current 


San Francisco District Office 


The Nernst Lamp Company 
We Carry a Complete Stock of Lamps and Supplies in San Francisco 


815-817 Second Avenue | 519 Mission Street 
SEATTLE i SAN FRANCISCO 


Telephone Exchange 50 Telephone James 7521 








Cc. 


lL. CORY 


Telephone Main 1870 


Expert Examination. 
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WYNN MEREDITH 


ENGINEERS 


331 Pine Street 


Advisory Reports. Construction Supervision. 







Vii 


WwW. He. ALLEN 


San Francisco, Cal. 


Design of Gomplete Equipments. 


Betterment of Existing Systems. Engineering and Financial Examinations. 


ENGINEERS 


USE THIS DIRECTORY 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 
Klectrical, Mechanical and Hydraulic 


210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY 


Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bidg. 
San Francisco, Cal. Los Angeles, Cal. 
*’Phone Bush 481 "Phone James 1846 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 
Expert Examination, Advisory Reports, Supervision, 


Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


C. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 


BERKELEY, CAL. 


Address communications to 


204% Eddy Street - - San Francisco, Cal. 
’Phone Larkin 2982 


G. F. WAKEFIELD 


Surveyor and Engineer 
Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 
Room 22, Perter Building, San Jose, California. 


Stanley A. ¢. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE WasSH., Pioneer Building 
New York: Los ANGELES: 
146 Broadway. 511 Douglas Building. 


PER INCH, $15.00 A YEAR 


It is possible that people who desire 
your services do not know where 
you are located. 


A card here will tell. 





ORLAN CLYDE CULLEN, C. E., LL. M. 


Counsellor at Law U. S. Supreme Court 


Registered Attorney U. S. Patent Office 


United States and Foreign Patents. Caveats. Trade 


Marks and Copyrights 
Military and Naval Inventions a Specialty 
Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 
Warren White Sulphur Springs, Totten Postoffice, 


Virginia 
SMITH, EMERY & CO. 
Chemical Engineers 
Analysis of 


Crude Petroleum and Its Products 


FLASH TEST, SPECIFIC GRAVITY, WATER AND SAND, 
CALORIFIC VALUE, FRACTIONAL DISTILLATION, 
REFINING, VISCOSITY AND BURNING TESTS 
CoaL, COKE, FEED AND DRINKING WATERS, ETC. 


Umpire Work on Oil Contracts 


Chemical and Physical Laboratories 
83-85 New Montgomery Street 
San Francisco 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 


The Stanley-Taylor Company 
designs good advertising 
ae 


656 Mission Street 


L. M. HANCOCK 
Consulting Engineer 


Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


402 Rialto Building San Francisco, Cal 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


501 Hayward Building, San Francisco, Cal. 
Telephone Red 1126 





—SCHOOL OF— 


PRACTICAL ENGINEERING 


(BLECTRICAL, CrviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


Repwoon Porgs 
actin 
Union Lumber Company 


Send for circulars Established 1864 
TELEPHONE 
In lots and;sizes to suit at short notice 
Rooms 206-207, Crocker Building, San Francisco 
i eeesenasinmantaialiaabiacindatcaaneeemeinmemmmetonemanemsanennetie 


prevents 
decay. 
Used all 


The Paraffine Paint Co 


24 Second St., San Francisco 
Los Aageles, Portland, Seattle, Denver 
26 
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Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 
Ten Per Cent. ICC 
Better Efficiency oA 
Than From Any 
Externally 
Fired Boiler. 
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Self-Contained He Lt 


\ 


All the Advantages of 

the Water Tube and Fire 
Tube, and More Eco- 
nomical, No Brick ee 

ting to Crack and Leak. FB 
No Crooked Tubes or Y 
Bothersome Headers. 
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Ve | ll Wij ” wy WU dd Vda ie 
Robb-Mumford Internally Fired ie 


Also Pacific Coast Agents for 
Electric Machinery Company 
Direct Current and Alternating Current Apparatus 


Wm. Bayley & Sons 
of Any Capacity 


Automatic, Horizontal and Vertical Engines 


Maxfield—Francke 


Mechanical Appliance Company High Speed Four-Ported Engines and Marine Sets 


Special Direct Connected Motors and Generators Greene. Tweed & Co 
; : ; 
my Say Maghiony Force Feed Cylinder Lubricators 
St. Louis Century ] 
Single-Phase Motors 








Merriam-Abbott 


Gas and Gasoline Direct Connected Generating Sets 
We Design and Install Complete Light and Power Plants and Contract for Stated Results of Operation and 
Economy. Esti i 


Estimates Cheerfully Given to Your Specifications, or We Will Supply Plans and Specifications 


120-130 New Montgomery Street 


Telephone Private Exchange 580 
Rialto Building, Ground Floor 


San Francisco, Cal 
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Chicago 
92-94 West Van Buren Street 


The Reason Why 


the **1Q9OQO”? dry battery has no equal for 


Strength and Durability 


It is made by the largest manufacturer of dry batteries in the world. 
Their yearly output is over three million batteries. 

They manufacture nothing but batteries. 
They manufacture all raw material used in their construction. 
This insures pure material being used. 
They thoroughly test every battery before it leaves factory. 
They are sold under a guarantee. 

We carry a complete stock of all styles of 


Nungesser Dry Batteries 


Electric Appliance Company 


San Francisco 
717-719 [lission Street 
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Allis-Chalmers Co. 


CHICAGO 
5000 Horsepower Allis-Chalmers Engine 


Machinery Hall, World’s Fair, St. Louis 

















WHAT IT 


'y E St. Louis Exposition officially opened 
Began unloading from train January 15th— | ‘ r ] April 30th, 1904 
27 carloads—Generator 10 carloads Decorative lighting of Exposition Buildings 
and Grounds first turned on evening April 
Steam first turned on April 20th. Engine : 29th, this Engine and Generator carry- 
and Generator operated perfectly ever since , n ing the load. 


. 


Ran non-condensing one month while Exposition was getting its condenser plant erected and connections made. During that time carried 
4800 horsepower night after night. 

Sometimes required to operate the Cascades—2000 horsepower. 

Exposition having finished its condenser plant, the engine was required to take full load June roth. That night the unit carried 5175 horse power. 
Began with 26 inch vacuum—no load—which, under load, ran down to about 14 inches, or 7 or 8 pounds. Engine has never been out of commission, 
except for two nights when a sewer burst and flooded the wheel-pit 

Since then Engine ran condensing until July 25th—carrying 5175 horsepower with from 13 to 16 inches vacuum. On July 25th a break occurred 
in the Exposition discharge pipe which takes the condenser water to the Lagoon. The Engine then ran non-condensing for two nights. It carried 
4800 horsepower during that time. On July 28th ran condensing—since then it has regularly carried 6500 horsepower with 15 inches vacuum. 


Bullock 


Electrical Apparatus for all Purposes 
Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 





Electrical 


Decorations 
of All Kinds 









ut 


The Elblight Co. 


of California 


120-130 NEW MONTGOMERY ST. 


Rialto Building, San Francisco 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 4 now that business is good. 
(Clean Boilers.) Tryit. DEARBORN FEED WATER 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *?.2.2%" 29-33 Rialto Bldg., Chicago, III. 
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IMPERIAL PORCELAIN EMERALD GLASS 


U 


ig 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from seaeerCa.: 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Ane Gtnedt, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY conssexratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


ese WIRE ROPE. 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal, 
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CROCKER-WHEELER COMPANY Brown, Boveri & CIE. 
By arrangement with the celebrated electrical engineers, 
Brown, Boveri & Cie., of Baden, Switzerland, Crocker- 
Wheeler Company has secured their alternating current 
designs, patents and rights to manufacture in America, 
and has retained them as consulting engineers. 


Crocker-Wheeler Company is now putting on the market 
alternating current generators, transformers and acces- 
sories of the most perfect design and construction adapted 
to American practice. Opportunities to bid on this appar- 
atus are invited. 


W Reels 


Welbuild a tangential type 
of water wheel for any head 


W ater 








and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 
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3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. e ° e 
Main Works and Yards, Potrero. San Francisco, California 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 


NEW YORK 
Wer Carry A ComMPLETE Stock or NATIONAL WEATHERPROOF WIRES In San FRANCISCO 


Sizes 4—o to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 12-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
MO OR CONDUIT BUS GS Any Size or — a pens Si eo Break 
THE ERICKSON CONDUIT INSULATORS "Shah ot Duckie ‘Theow. _ 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 





658-60 MISSION STREET Waite foe. Catalogues SAN FRANCISCO, CAL. 
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‘so —-] Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


Single Phase Motors Inherently Self tarting 


No Delicate Condenser is Necessary. No Friction Clutch Device is Necessary 








Instruments Motors Can Be Shipped 


Transformers Immediately From 


Motor Generator Sets San Francisco Stock 





vl 
THREE HORSEPOWER TYPE B MOTOR ON CEILING 


Pacific Coast Office: 'WAGNER-BULLOCK ELECTRIC COMPANY, _ s:, 81470 BuiLpIn 
OF CALIFORNIA SAN 


-631 Mission Street 
FRANCISCO, CAL. 


Manufacturers of 


Polyphase Alternating 
Current Machinery 


of All Types and Capacities 


Write for Bulletin on 
Type “B” Motors 


They Have Solid Cast Iron 
Sliding Sub-Bases and 
Paper Pulleys 


The Brushes Need Not Be 
Moved for Changes of 
Load from 0 to 150 
Per Cent. 


They Are Fool Proof 


Direct Current Lighting |g 
and Power Machinery 


Marine Lighting Sets 


aia) 


‘THE 600-KILOWATT ALTERNATING CURRENT GENERATOR INSTALLED UNDER THE 
THIRD ORDER RECEIVED FROM THE DENVER GAS AND ELECTRIC COMPANY 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. ee ee 
OF CALIFORNIA SAN FRANCISCO, CAL. 
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GET THE 


BEST 


a \ a | 





Insist on having 
tools that RED LABEL 


Improved 


California 


/ Incandescent 
ee — 


CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


on pumping, air-compressing and 
See Our Exhibit, Elect icity Building, at St. Louis Pung, P g 






condensing machinery is 


Given Away 


by each of the following companies: 


VICTOR TYPE Adopted by 
STANDARD 
Line Pressure RLACTRIC Co. 
OF CALIFORNIA . 
100,000 Volts. a Henry R. Worthington 
Tested to POWER Co. : 
150,000 Volts. VaLiRy Couniss Laidlaw-Dunn-Gordon Co. 
PATENTED diated 
Sept. 28, 1897 Fowss Co. Blake-Knowles Steam Pump Works 
une /, 
May 29, 1900 rs WASHINGTON 
Other patents now -_ shen npr SRG Deane Steam Pump Co. 
pending. cod ? AMERICAN RIVER 


On Longest Power Transmission Lines in the World pagan ah Gapaer Tate 
goo,o0o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volts .... . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
83-85 New Montgomery Street, San Francisco. 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 


114-118 Liberty Street, New York 











Jobbers of Supplies 
Engineers and Contractors 





GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for alid and + suatlaadls 


Century Electric Corporation 
18 Second Street, San Francisco, Cal. 
Telephone Bush 352 


Dixon’s Flake Graphite 
has always cured friction troubles. Write for a copy of 
Dixon’s newest publication ‘Graphite as a Lubricant’’ 
and learn the possibilities of Graphite lubrication. 


PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 








This pin is made 
yo 


)) “0 i? 
nail, LATER of seasoned « 
eee one 
< oe og insula 
clare it ‘thet best pin 






—¢ ae ‘of “thet see- 
trical transmission 
ee on 7 oe 
maki King ~ pins for 
the Standard 
tric casey. "ae 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardwood Planing Mill Co. $4¥ 295. 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 





Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 





Pioneer Building 


Douglas Building 1 
Seattle : 


Los Angeles 


HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectty BALANCED VALVEs 


AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 


SAN PRANCISCO OFFICE, RIALTO BUILDING 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERIIS 
When for 


2 Cents aday 


YOU CAN HAVE 
Pure, Sparkling 


Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal 








The United States Government 
Has ordered within a year 1,600,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 


We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Have you any second-hand machinery to 
sell or rent? 


Do you want to buy or rent any second- 
hand machinery? 


If so, use these columns; they will do the 
work. 


Rates on application, 


Centrifugal Fuel Oil Burner 


(PATENTED) 
Best and Most Reliable Oil Burner Made 
Adapted for Use Under All Kinds of 


Brick Kilns, 
Etc. 








Steam Boilers, 
Evaporating Pans, 





No Clogging. No Stoppage. No 


Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American [Manufacturing Company 
336 Macy Street, Los Angeles 


RIVETED IRON AND STEEL PIPE 


fRRIGATION AND POWER PLANTS. Manufactured from the 


POR est grades of IRON or 


by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


#11 to 219 J ST., 
SACRAMENTO. 


539 MISSION ST. 
SAN FRANCISCO. 


GEORGE E. CARTER & CO. 


SQUARE SAWN 


Room 52, Crocker Building REDWOOD 


SAN FRANCISCO 
Telephone Main 545 
Quotations Furnished in Lots and Sizes to Suit D emands. 


OED CEDAR 
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Poles 


and Pine Cross Arms 








Halitones 
Zincos 





F you are in the market for fine engravings of machinery, write 

I for our new Catalogue and estimates. Halftones from to 

cents aninch up. Zincos from 4 cents an inch up. Machin- 

ery drawings made from photos, inventor’s sketches or direct from 

the machines. If our work is not the equal of Eastern engraving 
no charge will be made. 


Barnhart and Swasey 


San Francisco, Cal. 
Address Engraving Dept. 


WANTED 


The following numbers of 


The Journal of Electricity, Power and Gas 


1895—July 
1896—April, July, August, September 
1897— April 
1899 September and December 
1900—February, May, July 
1901—January, August 

Six months subscription of ‘‘The Journal of Electricity, Power 
and Gas’’ will be given for any of the above numbers when for- 


warded to The Journal of Electricity Publishing Company, 532 
Rialto Building, San Francisco, Cal. 


$3.00 FOR $2.25 
CLUBBING NOTICE 


By arrangement with the publishers of 


Popular Mechanics 
the most widely read magazine of its kind in 
the United States, we are enabled to offer 
Journal of Electricity, Power and Gas 
and 


Popular Mechanics 


‘or 
$2.25 PER YEAR 
Address orders to 
Journal of Electricity Publishing Vo. 


532 Rialto Building San Francisco, Cal, 
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Westinghouse 


New Standard Instruments 
With Free Calibration Service 


‘These Semi-Portable Standard Instruments of Precision are a new type, 
greatly superior to all others now in use. Their introduction marks 
the beginning of a new era in electrical measurements. 
The Westinghouse Department of Standards will recalibrate these in- 
strumeuts free of charge upon request at any time within five years of 
date of purchase. This service will eliminate all the present troubles 
due to inaccurate standards, and is an important innovation in elec- 
trical practice. 

For particulars address nearest sales office of 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 617 Trust Building; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 
Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 











































Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 











Sales Offices 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutac'urers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 












Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 











THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL, AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics, 


The [Metallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 
Address 
E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 


The Welsbach Burner 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Itluminate a Room 
Twenty-five Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street San Francisco, Cal. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


are superior in design, material, workmanship, 
efficiency and durability 


We are the designers and builders of the largest single water wheel 
ever constructed; it is in successful operation at the de Sabla 
power house of the California Gas and Electric Corporation, 
normal speed 400 revolutions per minute under 153] 
feet effective head, developing in service 8000 
horsepower with a single jet of water. 


See our Service Exhibit at Block 42, Machinery Hall, 
World’s Fair, St. Louis. 


Write for our Bulletins Nos. 5 and 6 which contain data and 
tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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Managers of 


Electric Light .. Gas Plants 


Everywhere in the West 


Can You Get the Best Possible Results by Attending to the Contracting 
as Well as the Manufacturing End of Your Business? 


This Is the Age of Specialization 
We Make a Specialty of Securing Business From Householders and Others 


If you desire to increase your business at a minimum cost address us 


O’Bryan Electrical Co. Monterey, Cal. 


H. B. O’Bryan, Manager Also 5th Floor Rialto Bldg, S. F. 


We 
Believe 
In 


Advertising. It Pays 


That Is Why We Use This and Other Space 


Our Product Is, of Itself, a Splendid Ad., 
But You Will Not Realize, 

To the Fullest Extent, Its Proper Value 
Unless We Keep Telling You About It. 


The Journal of Electricity, Power and Gas 


Ad Rates on Application 
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THE DIESEL ENGINE 


is sold under a guarantee to consume not more than eight 
and one-half gallons of fuel oil per 100 horsepower-hours 
when running at full load, or nine and one-half gallons 
per 100 horsepower-hours when running at half load. 


An Ideal Power The DIESEL is 
for Electrical an Expansive not 
Installations | | an Explosive 

Engine 

Specially Adapted 

for | | 7 3 om 4 7 Write us for 


Operating aaa hk - =| 2 | Catalogue and 


Generators — ae Prices 


Built Either in the Triple or Single Cylinder Type 


HARRON, RICKARD & McCONE 


21-23 FREMONT STREET SAN FRANCISCO, CAL. 


KNIGHT'S 
WATER.... 
WHGEGL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


oo in pcceanet §=— Sutter Creek, Cal. 
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Special articles of interest to 
hydraulic engineer's in this issue 


Pelton Water Wheels at the World’s Fair—See article in this 
issue of “The Journal” on page 432. 

The Largest Electric Transmission Plant on the Pacific Coast, 
and description of the Pelton apparatus in this plant, see articles 
on pages 403 and 417. 


A finely illustrated book of 88 pages on water power and water wheels sent free on application 


The Pelton Water Wheel Co. ist tinerty Street, New Yoru 











All orders are accepted subject 


inge without notice and are made for prompt acceptance. 


by accidents, strikes, fires or causes beyond our control, and with the 


SPECIAL NOTICE.— Prices quoted herein are subject to chai 
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A.P BRAYTON, President EDWARD L.BRAYTON. Vice President & Manager 
DAVID DONZEL, Secretary - Treasurer. GEO J.HENRY Jr, Chief Engineer 


CABLE ADDRESS: 
PELTON, .(?, SANSCRIT, 
SAN FRANCISCO.” NEW YORK 


CODES 
ABC-LIEBER-PELTON 
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er 125-127-129 Main St San Francisco.Cal U S.A. 
a GC, Bx 
DICTATED QJH=-BB, LMM Tansey’ wag, 29, 1904, 


understanding that while goods proving defective will be 


to delays occasioned 


replaced, no claims for damages or labor will be allowed. 


ANSWERING MENTION DATE AND ORDER No. 


Messrs. John Finn Metal Works, 
#313 Howard Street, 
Ga 2 Vu 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage. 

We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma. 
Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds. The bearings run extremely cool and our machinery 
including these bearings, has been entirely free from any necessary 
siut down since the water was first turned on. The apparatus has 
now been in operation long enough to prove that the armature metal 
which yo furnished for them, is a highly satisfactory material for 
this severe service. 

We have, of course, used this metal on a mumber of high 
duty, large bearings, and in each instance it has given us entirely 
satisfactory results. 


Very truly yours 
THE PELTON WATER WHEEL Co. 





Enc, 
Photos 365-367 









xxviii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


In the course of business events 


The paramount question arising is that touching on the 


best means to employ in gaining and maintaining an increase 


The constant changes being effected, industrially, requires the 
adoption of means to allow you to conform to new conditions 


Let the people know 


WHO WHERE 
YOU 


The best means is by 


The Jott —— SET LER 


The Direct Route 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 


G. I. 


TRADE MARK 


G. 1. Combined A. C. 
and D. C. Portable 
and Small Panel 
Voltmeters and 
Ammeters 
One Sample Will Convince You 


General Incandescent Arc 
Light Company 


529 WEST THIRTY-FOURTH STREET, 
NEW YORK 
BOSTON. BUTTE. CHICAGO. CINCINNATI. 
DENVER. LOS ANGELES. PHILADELPHIA. 
SEATTLE. SAN FRANCISCO. ST.LOUIS 
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The Tracy Engineering Company 


San Francisco Los Angeles 
Pacific Coast Agents for 


Edge Moor wate tue Boilers 
Corli 
Nordberg ¢iss, 
Designers and Builders of 
Complete High Grade Power Plants 
Economic Production of Power a Specialty 





Catalogues 
and 
a Estimates 
S - Cheerfully 
| Furnished 
Upon 





* Application 


The Bayley Engine Nordberg Corliss Engine 


American Balance Valve| Decide Today! 


to join one of the 


Company Excursions 


to the 


Balanced Main Valves| Worlds Fair 





GUARANTEED UNDER 250 POUNDS PRESSURE vie $ 
e 
es dulce a lhe Southern Pacific 
DOUBLE ADMISSION AND DOUBLE EXHAUST = Your Tickets 
Perfect Satisfaction Guaranteed October - 3, 4, 5, 6, 19, 20, 26, 27 
ee Round Trip Rates 
We Make and Sell the To ST. LOUIS »~ + $67.50 
NIXON SAFETY STAY BOLTS To CHICAGO, through St. Louis, .  . $72.50 
Simplest, Cheapest and Safest. 1,000,000 in use. Remember 
and Low Rates to New York, Boston, Philadelphia, Wash- 
ington and Other Eastern Cities 
AMERICAN METALLIC PACKING DECIDE a, It’s “ traveler’s weather,” and you 
THE BEST choice of routes by the 


AMERICAN BALANCE VaLvecon,  |SOUthern Pacific 


Rialto Building San Francisco 613 Market Street 
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HUNT, MIRK & CO. 
ENGINEERS 
Westinghouse Single Acting 
Steam Engines 


Junior 


7 : Standard 
non and Compound 


Their economy in the use of steam is the result of 
two things 

1. Good workmanship to reduce leakage losses 

2. Proper steam distribution. 


From one to five days shop test made on every 
engine at ten per cent over rated load 


Steam Turbines and Boilers 
Pumps and Condensers 


Feed Water Heaters, Separators 
Etc., Etc., Etc. 


STANDARD 


We Plan and Install Complete Power Plant Equipments 
for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Require- 
as ments, and Will Cheerfully Furnish Estimates 
COMPOUND for Contemplated Work 


614 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 





OF ELECTRICITY, POWER AND GAS. 


“L” ‘Type Generators 


Engine and Belted Type Direct Current 
Generators for Power and Lighting in 
capacities up to 1500 kilowatts 


Simplicity, Durability 


Highest Efficiency 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


Semi-Encased 
Type “E” 
Direct Current 
Multipolar Motors 


For All Purposes 
Various Speeds. Any Horsepower. 


Large Overload Capacities Without 
Overheating or Shifting of Brushes. 
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Crouse-Hinds Company 


Electrical gai Bare Copper 
ba Weatherproof 
Copper 
. h Rubber Covered 
Cables | Magnet Wire 


Wires 
and 


Norbitt Permanent Moulding Receptacle 


Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 

OAKLAND, CAL. FACTORY 
** Enclosed Contact’’ feature, 


Standard Underground Cable Co. It does away with all mitering or forming of moulding or cap 


f lding. A i i ; sp 
PACIFIC COAST SALES DEPARTMENT Q ae ing : square straight cut in cap of moulding is all 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. at is required, 
CHAS, F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


HE Norbitt Permanent Moulding Receptacle is the latest 
and most approved appliance of its kind embodying the 


FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBoy, N. J. THE CHAS. F, SLOANE co. 
General Offices: bayer —aeno al = Pittsburg, Pa. 
ANCH OF 
oy York, 56 Liberty Street: * Philadelphia, ' Betz Building; Chicago, The Crosal 
ookery; San Francisco, Crossley Building; Boston, Delta Building ey Butiding 


Hemingray Insulators|4 HEART TO HART TALK 


For Voltages up to 75,000 Sh SMART 


Aa Te This is the Standard Push Button Type 


Exclusive Pacific Coast Sales Agents 
SAN FRANCIS€O 


Used upon the entire installation of the Northern 
California Power Company 


World’s > standard 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. Re a a 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 


Seo . CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angele 
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The S.K.C. Inductor Alternator 


The question of regulation is a good point which is always brought up in connéction with Inductors. 


Regulation is one of the essentials of an alternator, and no central station can hope to be successful if 
the regulation of its system is poor. 


Good regulation for one class of service, however, may not be satisfactory for another. Regulation for 
each plant must be worked out individually. 


We can furnish you with Standard Inductors whose regulation will be equal to that of standard revolv- 
ing field types of a similar size, and we make this statement regardless of power factor. 


Our Bulletins Nos. 123 and 128, to be had for the asking, explain the Inductor in detail. 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


Presswork bv the Stanley-Taylor Company, S. F. 
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FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


Electric 
















Signs 


Estimates and Designs 
Furnished 























ELECTRIC WIRING, SHEET METAL WORK 


Letters and Electrical Material For Sale or Rent 


Main Office and Factory 


FORT WAYNE, INDIANA 


Western Offices 
San Francisco, California 
69-75 New Montgomery Street 


















Los Angeles, California 
Douglas Building 


Novelty Sign Co. (un) 


127 Eddy Street, San Francisco, Cal. 















Seattle, Washington 
Pioneer Building 


A. C. GENERATORS A. C. MOTORS TRANSFORMERS D. C. GENERATORS. D. C, MOTORS. 
FOR SAL |\Two 75 kw., Westinghouse/Two -hp., Emerson, sin-|\Two 7% - kw., Westing-,One 2(-kw.. G. E., 125-v. |Five %-hp.. Eck, 115-v. 

60 cycle, will wind for| gle phase, 110-volt. | house, OD Type. \One 1.57-kw., West.. 125-v. |44-hp , Diehl, 115-v. 

| any voltage or phase. (|3%.hp., Wagner, 1o4-volt. [Three 15-kw., Westing- One 5.8-kw.. West. 125-v. |4-hp., Eck, 115-v. 

\One 75 kw., single-phase,'One }4-hp., Wagner, 208-v.| house OD Type. \One 7%-kw., Eddy, 125-v. Three 2-hp., G. E., 115-v. 

| Westinghouse, 133 cycle,\One '4-hp., Stanley, 104-v.\Two 15-kw., Westing-|One7'4-kw., Electrical En-|3-hp., G. E., 220-v. 


| 2000 volts. ‘Two 3-hp. Wagner, 208-v.,,| house, type CS gineering Co , 125-v. 5-hp., G. E., 220-v. 





two-phase. Four 12%-kw.. Westing-|15-kw., Phoenix, 125-v. 5-hp,, Harding, 220-v. 
FARNSWORTH Three 3-hp., 200-v., or 400-v.| house, type CS. 22\%4-kw., West., 125-v. Two 10-hp., G. E., 220-v. 
Stanley S.K.C One 5-kw., West., type OD.|15-kw., Northern, 125-v. Two 10-hp., Electrical En- 
ELECTRICAL One §-hp., 200 or 400-v.,two|One 5-kw., Pittsburg, OD| gineering Co., 220-v. 
| phase, Stanley S.K.C. type | 20-hp.. Electrical En- 
WORKS One 20-hp., type C, West-|Three so-kw., Westing- | gineering Co.. 220-v. 
| inghouse, 200 or 400-v. house, OD Type. 
111 Jessie Street | One 150-hp. 1200 or 2200-v./One plunger type, West- 
San Francisco | type C, Westinghouse. inghouse, panel board) 


hp., 2000-v., motor. 





Removed to Larger Quarters—Note Our New Address Below 


‘Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Hccumulators' FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 

SEND FOR DESCRIPTIVE BULLETINS 
pen peewee Gees: 220. RIALTO BUILDING, scares, See. oe CBOSTON. 
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The Average] Temperature off Waste Gases From Boiler 


is from 500 to 600 degrees Fahrenheit under average conditions A GREEN’S FUEL 
ECONOMIZER will reduce this to about 300 degrees, and experts have shown that there is 
a saving of about 6 per cent. for each 100 degrees that the flue gases are lowered in temper- 
ature. Ordinarily the saving due to the use of a GREEN’S FUEL ECONOMIZER is such 
that it is paid for in a few months, depending largely upon the cost of the fuel. Our 
engineers will tell you what can be done for your plant. Send for Catalogue. 





SPRECKELS’ SUGAR REFINERY ECONOMIZER PLANT UNDER CONSTRUCTION 


as.C. Moore& Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating, 
...Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. Salt Lake, Atlas Building 



















re 


) 


motor or belted. 


411 Market St. 
San Francisco 
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Wonder of the Age 


fae 


Jackson’s Patent Series Four-Step Centrifugal Pump Used as a Mine Sinker on an Incline Shaft of 520 Raising Water 800 Feet 
We guarantee to raise water 10 feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
centrifugal pump. No valves or close fitting joints to wear or get out of order. 
water without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric 
Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
Write for Catalogue No. 39 


Byron Jackson Machine Works 










































Will pump sand and gravel with the 


Brooks-=Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 


Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 





Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 


Write for Prices and Details 


For Sale 


Immediate Delivery 


A % Kilowatt Stanley Generator 


Complete with Exciter, Switchboard and Instruments 
Price on application 
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Kilbourne & Clark Co. 


Pacific Coast Sales Agents 


for 


National Electric Co. 


Milwaukee, Wis. 


Alternating and Direct Current Gener- 
ators, Rotaries, Motors and 
Power Transformers 





Stromberg-Carlson Telephone Company 


Telephone and Switchboard Apparatus 
Pittsburg Transformers 
Cooper-Hewitt Mercury Vapor Lamps 


| Cutler-Hammer Rheostats and 
x Motor Controllers 


Churcher Rectifier for Converting Alternating 
Current to Direct 


WRITE FOR CATALOGUE 





SEATTLE SAN FRANCISCO 
Telephone Exchange 50 Telephone James 7521 


815-817 Second Avenue _ 519 Mission’ Street 
| 
| 
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ce Le. CORY WYNN MEREDITH Ww. H. ALLEN 
ENGINEERS 
Telephone Main 1870 3 31 Pine Street San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 
DUGALD C. JACKSON, C. E. 


WILLIAM B. JACKSON, M. E. L. M. HANCOCK 


MEMBERS Co 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS nsulting Engineer 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS Has Made a Specialty of Electric Transmission of 


ENGINEERS EXPERTS Energy Generated by Water Power 


MADISON, WIS. USE THIS DIRECTORY 402 Rialto Building San Francisco, Cal 


SIDNEY SPROUT PER INCH, $15.00 A YEAR DONALD H. FRY 
Consulting Engineer It is possible = ar who ote Electrical and 
your services do not know where Hydr “ : 
Electrical, Mechanical and Hydraulic you are located. yeraulis Engineer 
A card here will tell. 501 Hayward Building, San Francisco, Cal. 
210 Crocker Building San Francisco, Cal. Telephone Red 1126 
—SCHOOL OF— 
ABNER DOBLE COMPANY F. J. PAZAK PRACTICAL ENGINEERING 
Telephone Engineer and Contractor (BLeormicat, Crvi, M Mecnantoa 
mnpieners z Buildin pt Equipping Complete . S Suaming, chitecture and Assaying. 
Complete Hydro-Electric Power Plants and Long Peléshone Plants 113 Fulton St., : San Francisco 
Distance Transmissions Designed and Constructed | 434 Crossley Building Gian Wileindines . vane one Samhain, Goneies 
Fremont and Howard Streets, Sun Francisco Telephone Main 3186 Send for circulars : Established 1864 


LEON M. HALL ' 
EON M. HALL | SMITH, EMERY & Co. |Panwagn Dorpe 


IN MECHANICS, 













ELECTRICITY, Ausiysis of For TeLegraPnx 
MINING. Crude Petroleum and Its Products TELEPHONE 
814 Hayward Building, San Francisco |p; acu ‘rest, SPECIFIC GRAVITY, WATER AND SAND, . 
Telephone, Main 989 CALORIFIC VALUE, FRACTIONAL DISTILLATION, Evectric Licat 
REFINING, VISCOSITY AND BURNING TESTS PowER PLANTs 
> 2 ; zRS . In lots 
R. S. MASSON Coat, COKE, _ = ape Waters, Etc n lots andjsizes to suit at short notice 
i ntracts ’ 
Consulting ae a JJ 0 
Congaitin : ion Lumber Company 
Engineer 
232 Crocker Buildi ” 407 Lankershim Bld Chemical and Physical Laboratories TELEPHONE, PRIVATE EXCHANGE 624 
rocker Building nkershim ig. e 
San Francisco, Cal. Los Angeles, Cal. 83-85 New Montgomery Street Wesme S-Ger. Creches Ruliding. oe Francisco 
’Phone Bush 481 ‘Phone James 1846 San Francisco 
W. STUART SMITH ORLAN CLYDE CULLEN, C. E., LL. M. 
Consulting Engineer 
Electrical, Mechanical and Hydraulic Counsellor at Law U. S. Supreme Court 
Expert Examination, Advisory Reports, Supervision, ; Jl. S. 
pe Special Machinery Design - Registered Attorney U. S. Patent Office 
Spanish Spoken. 5 3 
9838 Dwight Way Bancucev. Cat. United States and Foreign Patents. Caveats. Trade 
C L. TURN ER Marks and Copyrights 
: c Military and Naval Inventions a Specialty 
Mechanical has every quality neces- 
Draughtsman Address Box 264, Station G, Washington, D. C. sary to make it the best 
Congine TRS Ware 6 Syeaty Gun Shop and Model Shop roofing in the world. It is 





Address communications to 


i Iph Spri , Tott Postoffice, 
906 Réty Strect = + San Prone. Ca, | OO OE eee 


rapidly gaining that repu- 








Virgini 
Phone Larkin 2082 irginia atin th be ot os 
and f 
G. F. WAKEFIELD Thompson Brothers = oot you 1 
Surveyor and Engineer EUREKA FOUNDRY eans money saved, 
: : ‘ Folder free. 
Specialty: Examinations, Surveys, Reports, Super- a 


vising Hydro-Electric Power Development. 


Surveys Executed in All Portions of California Castings of Every Description 





The Paraffine Paint Co. 


24 Second Se., S. FP. 


Les Angeles Portland 
Seattle Denver 





Room 22, Porter Building, San Jose, California. 












The Stanley-Taylor Company | Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


ue Between Mission and Howard 
656 Mission Street Gas Work a Specialty San Francisco 


designs good advertising 
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Generating 
Equipment 


Direct-Connected and 
Belted Sets 


Alternating and Direct Current 


Any Voltage, Single or Poly-phase 
GENERA TORS 


Vertical and Horizontal High and Low Speed 


ENGINES 


Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 
Pacific Coast Agents for Full Lines of Electrical and Steam Generating Apparatus 
and we install them under guarantee and contract 


HERE 


IS THE 


BOILER 


Saves 10 Per Cent. in 
Fuel Over Any Other 


No Brick Setting to Crack 
and Leak 


Perfect Circulation 
Easily Cleaned 


= 120-130 
ae New Montgomery St., 
~~ San Francisco, Cal. 
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When you see this name on the label of an 


Incandescent Lamp 


or on the name-plate of a 


Transformer 


you will know that it stands for 


Quality 


and that the goods are 
Guaranteed 


Let us send you printed guaranteed tests which prove the superiority of these goods 
A large stock of Packard lamps and transformers carried by us in San Francisco 


Electric Appliance Company 


Chicago 


92-904 West Van Buren Street 


San Francisco 
717-719 llission Street 
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SWEPT THE FIELD! 
Three Grand Prizes 


Highest Awards 


at 


World’s Fair, St. Louis 


One—for 5000 horse-power Allis-Chalmers Engine 
One—for 5000 horse-power Bullock Generator 
One—for Allis-Chalmers Mining Exhibit including Breakers and Hoists 


The Big 
Reliable got me] td oa 3 Reliable 


Gold Medal 


for Bullock Multiple Voltage Balancing Sets 


Silver Medal 


for Bullock Street Railway Apparatus 


The Engineering Triumph of the World’s Fair 


Allis-Chalmers Co., Milwaukee, Wis. 
The Bullock Electric Mfg. Co., Cincinnati 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 J now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER TREAT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, **.5.2°" 29-33 Rialto Bldg., Chicago, III. 





" 
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EMERALD GLASS 


IMPERIAL PORCELAIN 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to ° 


80,000 volts. 
7 Arch Street, BOSTON, MASS. 


Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY  ceorssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal, 
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CROCKER-WHEELER COMPANY Brown, Boveri & CIE. 
By arrangement with the celebrated electrical engineers, 
Brown, Boveri & Cie., of Baden, Switzerland, Crocker- 
Wheeler Company has secured their alternating current 
designs, patents and rights to manufacture in America, 
and has retained them as consulting engineers. 


Crocker-Wheeler Company is now putting on the market 
alternating current generators, transformers and acces- 
sories of the most perfect design and construction adapted 
to American practice. Opportunities to bid on this appar- 
atus are invited. 


W Reels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 


If you wish to know more 
about the best wheel built, 
write for| Catalogue No. 4. 
It is free, 


~ 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. . . ‘ 
Main Works and Yards, Potrero, San Francisco, California 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 





NEW YORK 
We Carry A CompLeTe Stock or NATIONAL WEATHERPROOF WIRES In’ San FRANCISCO 
Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 


1,000,000 C. M. Triple Braided Weatherproof 
PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 
I. T. E. Circuit Breakers 
Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS, 


ELEC TRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 








CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 44-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 





SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS oma ee OGAK SWITCHES 
THE ERICKSON CONDUIT INSULATORS | “"” %4* % PSI, oy re pinele or Double Break. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 








658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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e,-/ Wagner Electric 
/ Manufacturing Co. 


ST. LOUIS, MO. 


Single Phase Motors Inherently Self Starting 
No Delicate Conden- 
ser is Necessary 
























No Friction Clutch 
Device is Necessary 


Transformers 
for both Motor and 
Lighting Service. 


Motors can be 
shipped 
immediately from 
San Francisco stock. 


Write for 
Bulletin No. 65 on Transformers 
Bulletin No. 66 on Motors 
Bulletin No. 67 on Instruments Hanger Lugs 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY, cj, Bit TO BUILDING 
FORNIA 0 


OF CALI SAN FRANCISCO, CAL. 


&@ Bullock Electric Manufacturing Co. 


Z mL is 
CINCINNATI, OHIO 










A 20 KW Transformer Ready for Placing in Case 





ye ELECTR 


Venn 





Manufacturers of 


Polyphase Alter- 
nating Current 
Machinery 


of All Types and 
Capacities 


Writefor Bulletin 
on Type “B” 
Motors 


They Have Solid 
Cast Iron Sliding 
Sub-Bases and 
Paper Pulleys 


Direct Current 
Lighting and 
Power Machinery 


The Brushes Need 
Not Be Moved for 
Changes of Load 
from 0 to 150 






Marine They Are Fool 
Lighting Sets jm nee 3 bd Proof 





Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. “ics, RIALTO BUILDING 
OF CALIFORNIA SAN FRANCI 


SCO, CAL. 
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cer THE / POWER TRANSMISSION 





Insist on having 
ited that RED LABEL 


Improved 


California 


XV 


Managers have no line troubles when using 


Locke Insulators 


See Our Exhibit, Elect:icity Building, at St. Louis 


VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 


PATENTED 


Sept. 28, 1897 
June 7, 1898 
May 29, 1900 


Other patents now 






Adopted by 
STANDARD 
ELeEctTrRIc Co. 

OF CALIFORNIA 
Bay COUNTIES 
POWER Co. 
VALLEY COUNTIES 
POWER Co. 
GUANAJUATO 
POWER Co. 
WASHINGTON 
WATER POWER Co. 


AMERICAN RIVER 


pending. 
ELECTRIC Co. 





Xx _’ Incandescent | py pongest Power Transmission Lines in the Word 


” goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
ieee Operating on Line Pressures up to 100,000 Volts . ‘ 


CALIFORNIA INCANDESCENT LAMP CO. ore MARTIN & A). 


83-85 New Montgomery Street, San Francisco. 
Rialto Building, San Francisco, Cal. Nougtas Building. Los Angeles. Pioneer Building. Seattle. Wash. 


The Worthington Turbine Pump 


has successfully proved that the results sought 
in its design and construction have been 
achieved, viz: 

1. Simplicity. 

2. High Efficiency (low consumption of 
power). 


3. Low First Cost. 


This pump is adapted to all heads up to 
2000 feet, and 





For any capacity, ‘ 
For direct driving by direct or alternating current 
motors, 


For vertical- or horizontal-shaft motors, 
‘ ‘ : For direct driving by steam or gasoline engines or 
For automatic regulation of the flow of water, belt 


For handling gritty or abrasive materials, For cramped and inaccessible locations, 


For pumping corrosive liquids. For complete submergence of the pump, or of the 
pump and motor, 
For unfrequent and unskilled attendance, and 
For continuous operation. 


Each pump is designed and built for the exact work it is to do and, in consequence, it is necessary for us to 
have in all cases specific information. For this object we have prepared a list of questions which cover the important 
points. If you are interested in pumping liquids or semi-liquids in any form to a height of 2000 feet or less, we will 
mail you a copy of this form to be filled out and returned to us, upon which we will send you a complete estimate. 


HENRY R. WORTHINGTON, 3250 S78 































Jobbers of Supplies 
Engineers and Contractors 





GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 
Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 
Write for prices and particulars 
Century Electric Corporation 


18 Second Street, San Francisco, Cal. 
Telephone Bush 352 
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Pioneer Building 


LOMBARD 


GOVERNORS 
Are the World's Standard 


Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 





Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 





Douglas Building H 
Seattle Los Angeles i 





Dixon’s Flake Graphite 


has always cured friction troubles. Write for a copy of 
Dixon’s newest publication ‘*Graphite asa Lubricant’’ 


and learn the possibilities of Graphite lubrication, 
PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 





69): eC. De“ 


This pin is made 
of seasoned a 






re x. 
is 96 
2 


> lyptus, a wood pa 
wr edagted 
* for electric insulat- 
ng. Experts de- 
hice it the best = 
made. In use 
most of the dex 
trical transmission 
lants on the Paci- 
c Coast e are 
making pins for 
the Stendard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin » & Co, and 
many ot 
Add ok. 


Hardwood Planing Mill Co. 34% ose. 






HIGH PRESSURE VALVES 


SLIDE OR PISTON TYPES 
GUARANTEED UNDER 25() POUNDS PRESSURE 
THE ONLY perrectty BALANCED vVALves 


AMERICAN BALANCE VALVE CO. 


EASTERN OFFICE AND WORKS JERSEY SHORE, PENNA. 


SAN FRANCISCO OFFICE, RIALTO BUILDING 


WHY DRINK 


BACCILLI, MICROBES AND PESTIFEROUS GERIS 
When for 


Bat 2Cents aday 
rik) 


YOU CAN HAVE 


ps ¢ » Pure, Sparkling 
a Water 


Duplex Filter 
Does It 


Office: Rialto Building 
120-130 New Montgomery Street San Francisco, Cal 
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Managers of Electric Plants| WE DESIGN 


: AND 
You desire to increase your business 


at a minimum cost! MANUFACTURE 


We make a specialty of building up SWITCH BOARDS 


business. 
PANEL BOARDS 


Correspondence solicited 
FUSE TABLETS 
O’Bryan Electrical Co. Monterey, Cal. 


’ Also sth floor Rialto Bldg. 
H. R. O’Bryan, Manager Seok Patani 


FUSE BLOCKS 





STARTING 
DEVICES 


For Electric Lighting the 


OHMEN ENGINE 


has no equal for 


Efficiency, Stability and Durability 






DIMMERS AND 





KNIFE SWITCHES 


Made in All Sizes to Suit All 


Conditions and Need Main Board for Theater Majestic, S. F., Cal. 


Write for Prices 


Drendell Switchboard Co. 


San Francisco, Cal. 


Ohmen Engine Works 
132 Main Street 


625 Howard Street Write for Estimates 


San Francisco, Cal. 





Centrifugal Fuel Oil Burner| The United States Government 


© fepmpipaamans site apatas cnet htanerentaaadlbnapens Has ordered within a year 1,500,000 square feet of 


Adapted for Use Under All Kinds of 








Steam Boilers, Brick Kilns, 


==" Riheroid Rooting 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
No Clogging. No Stoppage. No HIGHER than the highest bid of competitors 


Distortion of Flame 
ific Coast 
PERFECT COMBUSTION ee are 


wn ie dint Delile Cmareed Erne Bonestell, Richardson & Co. 


merican [lanufacturing Compan 
Ame nn bho Street, Los ites P y Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


RIVETED IRON AND STEEL PIPE | $3.00 FOR $2.25 


D> = 


Popular Mechanics 
POR est grades Of IRON or EEL by MODERN MACHINERY. = —T the most widely read magazine of its kind in 


THE SCHAW-BATCHER COMPANY PIPE WORKS, Soe vnare meer on eeneninnae Sorelias 


sé8 to we 3 oe Journal of Electricity, Power and Gas 
SAN FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. Popular Mechanics 


for 
Room §2, Crocker Building SQUARE SAWN $2.25 PER YEAR 


SAN FRANCISCO ne Po | e Ss Address orders to 
Telephone Main 545 ORED OEDAR Journal of Electricity Publishing Vo. 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 532 Rialto Building San Francisco, Cal. 
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Westinghouse 
Type N and OD Transformers 


Noted for low and uniform operating 











temperature, and large overload capacity 


Described in Circulars 1057 and 1060 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Sales Offices: 
San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; 
Los Angeles, 617 Trust Building; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 











Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 









The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3,750,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 





Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 





If you look for Quality before mere Price 
then you will order 


“Sunset” Dry Cells 


UNDE) 


arma 


Not the cheapest but the BEST. 
Our customers send their friends 
to us. 


If your jobber tries to sell you 
some other as ‘‘just as good,’’ send 
us your orders direct. 


A high amperage test is no test 
ofacell. The STEADY, DOWN- 
RIGHT, HARD WORK that the 
‘‘SUNSET”’ will do is what counts. 
Ask for an endurance test. 


We are the sole licensee for the 
Pacific Coast of the National Car- 
bon Company, who own the funda- 
mental patent on dry batteries. 


All others who make or sell dry 
batteries on the coast are infringers 
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The Welsbach Burner 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Illuminate a Room 
Twenty-five Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66n high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 


dard size of mantle. The adjust- 
ment of burner is very simple, 


teens. 


aE bilan. 


and will be proceeded against. 











Office and Factory 


41-143 MAIN ST. 


exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street 


Call for proof of above statement. 





Our “Tempest” Dry Cells are also good, honest cells 
at a price within the reach of all 


Get our prices on Sal Ammoniac, Bluestone and 
Battery Zincs. 


San Francisco, Cal. 





WAX-0-LENE 


The Modern Stick Belt 
Dressing 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 









other structural timber above or below ground or 





water for at least three times its natural life 














It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 





A wax composition in sticks for leather, rubber and canvas 














belts. Guaranteed to preserve and stop belts from 









We sell to the leading telephone, telegraph and power com- sige : 4 
. : et ; e x slipping. Requires no melting or preparation. 
panies, breweries and distilleries, sugar refineries and : f 
: oe : . Ready for instant use. Clean and eco- 
ice works, mining and smelting companies, : 2 ; 
: : nomical. A high-class preparation 
ship builders and dock owners, flour that gives complete satisfaction. 


mills and warehouses, railroads and 


steamship companies 


Samples sent for the asking. 





Send for literature and testimonials free 





JOHN R. SMITH & CO. 


Sole California Agents 


JOHN R. SMITH & CO. 


Sole California Agents 










San Francisco, Cal. 





900 Battery Street 





900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


are superior in design, material, workmanship, 
efficiency and durability 





We are the designers and builders of the largest single water wheel 
ever constructed; it is in successful operation at the de Sabla 
power house of the California Gas and Electric Corporation, 
normal speed 400 revolutions per minute under 1531] 
feet effective head, developing in regular service 
5500 kilowatts at the switchboard 


with a single jet of water. 


See our Service Exhibit at Block 42, Machinery Hall, 
World’s Fair, St. Louis. 


Write for our Bulletins Nos. 5 and 6 which contain data and 
tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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Let the Buyer know 


WHO HERE WHAT 
YOU sme ATED YOU HAVE 
ARE TO SELL 





THE CAUSE—You are in business for the purpose of getting as 
much as-you can handle. 


THE MEANS—The use of the advertising columns of a medium 
which is consulted by the buyer. 


THE EFFECT—The cream of the business placed; due to the 
fact that a larger number of buyers becoming 
acquainted with you and your goods will produce 
more inquiries. 





The best means is by 


BUYER. The Journal ee eer LER 





The Direct Route 



























oe 
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Allfree Automatic Engines 


These Engines are Built in the Simple 
Automatic or Expansion Gear Type 


THEY HAVE ADVANTAGES WORTH ATTENTION 


Maximum Stability, 
Reliability and 
Durability. 


Maximum Economy in 
the Use of Steam 
and Oil. 


Maximum Speeds With- 
out Sacrifice of Econ- 
omy and Durability. 


Maximum Efficiency. 


Minimum Space. Minimum Repairs. 


Minimum Cost for Gener- 
ator Where Direct 
Connected. 


Minimum Ratio Between 
Driving and Driven 
Pulleys. 





Allfree Simple Direct Connected Automatic Engine 


Write us for specifications, printed matter and prices. State the conditions and the work you desire to do. 


HARRON, RICKARD & McCONE 


21-23 FREMONT STREET SAN FRANCISCO, CAL. 


KNIGHT’S 
WATER.... 
2 a 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 








Address all communications to 


KNIGHT & CO. 


Pombicemen - cutter Creek, Cal. 
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CLASSIFIED LIST OF ADVERTISERS. 


Aluminum 

Martin & Co., Johm............++. xv, xvi, xviii 

Pittsburg Reduction Co..... dinigin' ah nevdedin xviii 
Anchors 

Miller Anchor Co..........- dnswwden oe ee XXViii 
Avenarius Carbolinium 

Smith & Co., John R..... Rees celak wend week xxiii 
Batteries, Primary 

California Electrical Works .........+++. xxxiv 

Century Electric Corporation..........+.+ ++-Xvi 

Electric Appliance Co......... Koserscne. sedges ix 

Farnsworth Electrical Works......... cacencouee 

REOCRO Be i inccaccntccsceccccseccconcts xxxii 

Standard Electrical Cons. Co.. <a earhe OO 

FT a errr ee xxxiv 
Batteries, Storage 

Century Electric Corporation........ fo pawané xvi 

Electric Storage Battery Co...........-.0++05+ iii 
Bearing Metals 

John Finn Metal Works...............-.+-- xxix 
Belt Dressing 

Dine Cracible Co., JOS. «0. ccscccscscocccces xvi 

Smith & Co., John R..... iebba edabed arava xxiii 
Boiler Compounds 

Dearborn Drug and Chemical Works...... oe at 
Burners, Fuel Oil 

American Manufacturing Co ..........++.+- xvii 
Castings 

Thompson Bros .........cccccccccsesccscecess vii 
Conduits 

American Circular Loom Co...........+.6-+- xiii 

Century Electric Corporation............+.+. xvi 

Cote Od., JOM Re ncs ce covvccscccccccscceces xiii 

Electric Appliance Co..........s.ceeeeeeeseees ix 

National Conduit and Cable Co.............. xiii 

Sloane Co., Chas. F......... 65500 San bescceceee 


Conduit Fixtures 


Electric Appliance Co..........eeee cee c eee eees ix 
Sloane Co., Chas. F......--..eseereesees cee KXXV 


Cross Arms 
Carter & Co., George. E........- esse eerees xvii 
Electric Appliance Co... ......0+e0+ ceeeeeeeee ix 
Union Lumber Co..........seeee cece ceceee ee Vii 


Dynamos and Motors 


MU CRRIMNOTE CO.co ses cess cccccccccccceseceed 
Brooks-Follis Electric Corporation............ v 
California Electrical Works............. xx xiv 
Century Electric Corporation............+.+. xvi 
Crocker-Wheeler Co.......-.-eceeeeecceecceees xii 
Farnsworth Electrical Works .. ..........+. iii 
Fort Wayne Electric Works..........-....+++ iii 
Gemeral Mlectric Co. ..0. ccc ccccccccccccccceses i 
G.I. Are Light Co..... .. i 


Herzog & Dahl..... e< 
Kilbourne & Clark Co 
Northern Electrical Mfg. Co...... -. - ..+++-ii 





Standard Electrical Coms. Co...........6056 viii 
Stanley Electric Mfg. Co.. ......0..-+.06 xxxvi 
Sloane Co., Chas. F..........sesee0- eenwedi xXXxv 
Wagner-Bullock Helee. Bile. Co. ........cs0es xiv 
Western Electric Co......... 5 0e- econ cle’ 
Wetinghouse Elec. and Mfg. 0 Se ramen xviii 
Circuit Breakers 
Cole Co., John R..... Denis sdenehe Oo esecse eee 
CE RUG dwebsece S05 .--0c0ccednevecs xiii 
Electric Appliance Co...........-.cs.cescccee ix 
Fort Wayne Electric Works................ «iii 
Pere GE CIE CO io vee cs ceesccccscvcccecs vi 
Electrical Instruments 
Cig FOEE Tides s Secondary. oc ccsncccctocee xi 
Cutter Co., The........... Shien. 6c. «béetuaneeenas xi 
Electric Appliance Co... ......-.ececcceeseeees ix 
Fort Wayne Electric Works...........-.. .- iii 
Gemerel MSCHIS COsccccescsscocccvccce ices ccced 
Rice SE GOD na Ba bdacderccnercescccce xxxi 
ee Be REE Gs cc cccwecvveicccccvceds vi 
Stanley Electric Mfg. Co.............+s00 xxxvi 
Stanley Instrument Co.............0eeceeeeee vii 
Wagner-Bullock Elec. Mfg. Co...........++- xiv 
Westinghouse Elec. and Mfg. Co........... xviii 
Weston Electrical Instrument Co Winssaneeleeat i 
Electric Signs 
Novelty Sign Co. ............. sThecubesiagees se 
Elevators. 


Van Emon Engineering Co..............+. «oli 





Engineers, Chemical 





Smith, Emery & Co .......seecceeeee eoedeces vii 
Engineers and Contractors 
Brooks-Follis Electric Corporation...... ...... v 
California Electrical Works...............xxxiv 
Century Electric Corporation..........-..++- xvi 
Cole Co., John R....++....-. gate cue ina bincgotn xiii 
Cory, Meredith & Allen............0..eeeee0s vii 
Doble Co., ADMET. .....+-eeeeeseeceee es. Vil, xxiv 
Fry, Donald er clase cokes Gnedds ndesugen teu vii 
General ere | OW. -cuceves beannsnwe sevedine i 
Hall, Leon M.......+22 seeeeee Mitibebdwe cceame vii 
Hancock, L,. M.. $4 cbwnd COwsec ees a vii 
Hunt, Mirk & Co.. i dae moedeeee debby. 0 dsKb<er xxxiii 
Jackson, DG BMW, Bivcesvcvceacceedcic ao Vii 
Kilbourne & Clark Co.......sseeeccsececcnees vi 
eS OS reer ere ere e+ eee Vii 
Meese & Gottfried Co........ Gessner vancedeusent i 
Standard Elec. Cons. Co Sens «-Viii 
SN le NE i dudissces eniccedeecedesccee vii 
Bprous, SHAME. «200 ccccscccesccccesvcceecoee vii 
Stamley Hlec. Mfg. Co. ......c..cecscccccce xx xvi 
Tracy Engineering Co........ Ge os svewadd xxxii 
Turner, C. I... s.ccees abidactedede enessedaetn vii 
Van Der Naillen, Miveds sed cdvnepeccedtccsssue vii 
a OS ee oe dehhee dni teed vii 
Wagner-Bullock Hlec. Mig. Co... ..0-.ceee- xiv 
Westinghouse Elec. and Mfg. Co...... xviii 
Engines, Gas and Gasoline 
Allis-Chalmers Co.......... peaewephsdiben ste. 6 x 
NE SR EN on ae dan coh SHR RU cons nes iv 
Harron Rickard & McCone. owips 6 0 cece 
Westinghouse Machine Co............... xviii 
Engines, Boilers, Heaters etc. 
BE CIES Qin osc cv ece cecdesscccsccccvssss x 
Harron, Rickard & McCone..............+4 xxvi 
Hunt, Mirk & Co......... patined ocie sbenaeed xxxiii 
es ctac uk oh ce duncbscece iv 
Ohmen Engine WOKS... ic cccccccccccsceces xvii 
Standard Hlec. Cons. Co. ......ccccececsecees viii 
Tracy Engineering Co.............0e.s000 xxxii 
Westinghouse Machine Co................ xviii 
Hydraulic Machinery 
ee Gs ME co ok codwegescsvccoceuc: vii, xxiv 
Harron, Rickard & McCone................XXVi 
PEE Be Be COs asewedsciccccccevescec: .xxxiii 
MN Oe Sg 050d 0 0cds degvenaccuccccccuses xxvi 
Wises Be OR, JMO: o cesctevecoses: xv, xvi, xviii 
Be Ee Se ES Cc ccc cde cece -cocescoecses iv 
Pe ND Rik ns av ccndctdors dec dssesss xii 
Worthington, Henry R...........--ceeeeeeee: xv 
Ice Making*Machinery 
VERE BIG Weis ccs ccccecccedcccescccccceses i 
Insulators and Insulating Material 
Bossert Elec. Cons. Co...........000005 coees xiii 
Brooks-Follis Electric Co........0.. cee eeeeees v 
oo SE Tet TET TTET eer xiii 
Electric Appliance Co.........0:.seceecceccees ix 
Fort Wayne Electric Works...............++: iii 
Hemingray Insulator Co................... xxXXvV 
Ps Mi Chheccecccesékctence cauinar ee 
Locke Insulator Mfg. Co..............20--++- xv 
Martin & Co., Jno. R.............xv, xvi, Xviii 
i Ew tne cass vebakacucceseccseescs i 
er Gs POD Biv visecdesccccscsswas xi 
Standard Underground Cable Co.......... xxXxv 
Gee Gi, CH We vec he vi sense cnc ceccecsis XXXxvV 
Lamps, Arc 
Electric Appliance Co... ..... 22. eeeceees ix 
Fort Wayne Electric Works ................ iii 
COUT BEEN Cs inc cess ccc cccccccccss i 
G. TF. Ase TABRECO. cc cceccccccsccccccccccccs xxix 
Standard Elec. Coms. Co. .......22006 cocceece viii 
Stanley Electric Mfg. Co.............-... xxxiv 
Westinghouse Electric and Mfg. Co........ xviii 
Lamps Incandescent 
California Incandescent Lamp Co............ xv 
NE Ti atc teprhvnnsdnes ce ves dons saceaes x 
Electric Appliance Co...............cccccccees ix 
Hutchins & Spemces.. se... ..cccccescccces xxviii 
Standard Eleéc. Coms. Co. .......cccecsecs cece viii 
Lamps, Gas 
I Glass ocnkiccdn es pseudesie + esesese xxiii 
Machine Tools 
Harron, Rickard & McCone.... ....... «-XXvi 
Manties, Incandescent 
WI ian “Sodas cntaccctetececkediide xxiii 
Meters, Gas 
ss ots cn we de ean ase dice ans xxxi 
Paint, Insulating 
UN dacsGecses. aseedekced Seccss vii 








































































































Pipe 
Bier WebGs Co... « cewceccde~ +s. ccccces -«.eXXiV 
Schaw-Batcher Co...... Gah saad wnesadiedw ts xvii 
Poles, Ties, Brackets etc. 
GConter’ & Gai, Gee. Bo vek ssc ccccdccscosscccs. xvii 
Union Lumber Co....... debUwese « . Vii 
Power Transmission Machinery 
Messe & Gottfreid Co.........26-----eeeeeee i 
Pins, Insulator 
Hardwood Planing Mill Co.... .......-- xvi 
Pumps, Centrifugal 
Byron Jackson Machine Works................¥ 
Harron, Rickard & McCone................XxVi 
Mimigmt G Oo. 20. 22. ccccecccccccccece: xxvi 
Pumps, Steam 
ce cn ecdecsedes eurcee x 
Harron, Rickard & McCone............. xxvi 
Moore & Co., Chas. C . iv 
Worthington, Henry R............. XV 
Repair Shops, Electrical 
Herzog & Dahl.. xxxii 
Farnsworth E lectric al Ww orks. . «iti 
Roofing 
Bonestell, Richardson & Co............ xvii 
Paraffine Paint Co........ Vi 
Supplies, General Electrical 
Brooks-Follis Electric Corporation............. v 
Century Electric Corporation pibbetocedcecece xvi 
Electric Appliance Co... ....66-.0. eee eeeeeees ix 
Farnsworth Electrical Works......... iii 
GO NE Gis deed ccewccnccesccccccccess i 
G. I. Are TAgRt COs... cc cccccccccccceccccccs xxxi 
Herzog & Dahl..........-ceeseeee ceceeees xx xii 
PND GE CO Give ccc cvcicccesecccccccces vi 
Northern Electrical Mfg. Co.................. ii 
Standard Elec. Cons. Co....... viii 
Wagner-Bullock Elec. Mfg. Dees. cheek xiv 
Westinghouse Elec. and Mfg. Co.......... xviii 
Switchboards 
See SEE: CONE, MOD, cc ncccncesccuccccccs.« xiii 
Century Elec. Corporation.................. xvi 
Se Gis EE De ceccctectcscecseses § seces xiii 
Drendel Switchboard Co............ xVii 
CPGMITRS TEUCERTER OOe cccsccece cctcccese i 
Stanley Hlec. Mfg. Co..............2..- Xxxvi 
Westinghouse Electric Mfg. Co... xviii 
Tape 
Cole Co., John R..........- «xiii 
Electric ‘Appliance Co.. --ix 
New York Insulated Wi: ire e Co. xiii 
Okonite Co., Ltd.. «hes oan 
Telephones and Supplies 
Brooks-Follis Electric Corporation.............v 
California Electrical Works...............xxxiv 
Electric Appliance Co. ........-.cccccccscesess ix 
Kilbourne & Clarke Co............0esse00. vi 
Transformers 
California Electrical Works........... xxxiv 
Biecivic Apetiaace Cou... 2.200 ccccecseciccccs ix 
Fort Wayne Electric Works ..... ........... iii 
I is vs oc didcans ouallocceuecusenves i 
Kilbourne & Clark Co..... ee 
Wagner-Bullock Elec. Mig. athe teudssenes xiv 
EN Ss gcc weston. ccsédcecece txxiv 
Westinghouse Elec. and Mfg. Co........ xviii 
Traps, Steam 
Harron, Rickard & McCone.......... eserves 
Valves 
American Balance Valve Co...... cae eEU, wae i 
Oe Se I Rn cas centbaceeesios soccese iv 
Se BEN CUE, GD gov nts dicdeweucsccces viii 
Water Wheels 
nosed, amasdetdans secede vii, xxiv 
Harron, Rickard & McCone.............. xxvi 
oe ED SPP eT ree ere eee -xxvi 
Risdon Iron Works xii 
Water Wheel Governors 
Knight & Co................. xxvi 
Lombard Governor Co 


Martin & Co., Jno.... 


Wires and Cables 


California Electrical Works... 
Cole Co., John R........... 
Electric Appliance Co..... 
National Conduit and Cable ‘Co vase 
New York Insulated Wire Co. 

Okonite Co., Ltd.......... 
Roeblings Sons Co., 
Standard Underground Cable Co 
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WANTED: POWER PLANT EQUIPMENT 


POWER COMPANY INCORPORATES. 

SAN FRANCISCO, CAL.-—Articles of incorporation bave been filed 
by the Southern Oregon Power Company, to do a general electric 
power business, with a capital stock of $500,000. The incorpor- 
ators are as follows: Jesse W. Churchill, of Yreka, Cal.; A. J. 
Rosborough, of Oakland; Frank H. Ray, of New York; C. R. 
Ray, of Medford, Or.; C. S. Denson, Harvey Yeaman and H. B. 
Denson, of San Francisco. The latter three are attorneys for the 


company. 


When seen at the Palace Hotel, Mr. F. H. Ray stated that there 
is no foundation to the report of the combination of the com- 
panies operating at Yreka, Cal., and Medford, Or., under the 
name of the Southern Oregon Power Company, but that the new 
company will build a plant. 





THE ABOVE is but one of hundreds of reports, which we receive and verify, where 
equipment will be needed. 
WE SEE TO IT that THe JourNAL is in the hands of the buyer before orders are placed. 


BETTER LET US INTRODUCE YOU. 


Ad rates on application 





THE MILLER ANCHOR CO. arc) 


NORWALK, OHIO 


Anchors, Augurs and Excavating 
‘ Buckets 
Specify the “Miller” Anchor 
“THEY NEVER PULL UP” 


Showing rie of Anchor a and After 
Being Put in Grou 
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HUTCHINS & SPENCER sca francisco, cat 


The Sterling Electrical Ma anedechuline Company 
Incandescent Lamps 


Murray Automatic Boiler Feed Company 


Combination Augur 
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A.P BRAYTON, President EDWARD L BRAYTON, Vice President & Manager 


DAVID DONZEL, Secretary - Treasurer. 





GEO J-HENRY Jr. Chief Engineer 












CABLE ADDRESS: 
i PELTON, .(}. SANSCRIT, 
~~ SAN FRANCISCO.” NEW YORK 
mv he CODES 


ree ABI = PELTON 
i> . _— . 


Pia faa Bo, 


Biss MBC 
ATLANTIC DEPARTMENT >) FOSS Ds Serenata (NCORPORATED) 
143 LIBERTY ST.«:NEW YORK,USA HYDRAULIC ENGINEERS 


DICTATED GJH—BB, 


. All orders are accepted subject 


for prompt acceptance 
beyond our control, and with the understanding that while goods proving defective will be 


— Prices quoted herein are subject to change without notice and are made 


occasioned by accidents, strikes, fires or causes 
replaced, no claims for damages or labor will be allowed. 


to delays 


SPECIAL NOTICE. 





—— 125-127-129 Main St San Francisco.Cal USA 


RIGHT RESERVED TO CORRECT STENOGRAPHIC ERRORS 
ADDRESS ALL COMMUN/CATIONS TO THE COMPANY 


hoe Maan 
Hehe S?ANMASEO Aug. 29, 1904, 


ANSWERING MENTION DATE AND ORDER No. 


Messrs. John Finn Metal Works, 
#313 Howard Street, 
Gh 2% 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage. 

We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma. 
Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds. The bearings run extremely cool and our machinery 
inCluding these bearings, has been entirely free from any necessary 
smut down since the water was first turned on. The apparatus has 
now been in operation long enough to prove that the armature metal 
which yo furnished for them, is a highly satisfactory material for 
this severe service. 

We have, of course, used this metal on a number of high 
duty, large bearings, and in each instance it has given us entirely 
satisfactory results, 


Very truly yours 
THE PELTON WATER WHEEL Co. 





Enc, 
Photos 365-367 
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CALIFORNIA 


AND THE WEST 


fully described in books published by the 


SOUTHERN PACIFIC 


and mailed to any address for 2 cents postage each 


THE SACRAMENTO VALLEY. THE SAN JOAQUIN VALLEY. 
THE COAST COUNTRY. SOUTH OF TEHACHAPI. 


are books of more than 100 pages, carefully written, readable, reliable, and filled with 
fine half-tones made from photographs 


THE NEW NEVADA. THE NEW ARIZONA. THE ORANGE PRIMER 


and many others 


SUNSET MAGAZINE 


is a mine of reliable information about the West. Of all newsdealers 
$1.00 a year: 10 cents a copy 













Ask any agent or write 


INFORMATION BUREAU, 613 MARKET STREET 
SAN FRANCISCO 









Electrical 
Decorations 
of All Kinds 


ut 


The Elblight Co. § 


of California 


120-130 NEW MONTGOMERY ST. — 


Rialto Building, San Francisco 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 





é I. GOODS 
WINNING CARDS? 
BECAUSE ie sree*ts RIGHT 


General Incandescent Arc Light Company 
529 WEST THIRTY-FOURTH STREET, NEW YORK 
BOSTON. BUTTE. CHICAGO. CINCINNATI. DENVER. NEW YORK. PHILADELPHIA. SAN FRANCISCO. ST.LOUIS. SEATTLE, 
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The Tracy Engineering Co. 


San Francisco Los Angeles 
Pacific Coast Agents for 


Edge Moor i" Boilers 





Nordberg Corliss Engine 
Corliss Engines 
Nordberg Air Compressors 
e . Heaters 
Wainwright Coaicnsers 


Steam Plant | Auxiliaries 


Designers and Installers of 


Complete Power Plants 


The Bayley Engine High Steam Economy Our Specialty 


Estimates and Catalogues Cheerfully Furnished 


American Balance Valve 
Company 


Balanced Main Valves 
GUARANTEED UNDER 250 POUNDS PRESSURE 
We Have the Latest Types for Any Engine 


DOUBLE ADMISSION AND DOUBLE EXHAUST 
Perfect Satisfaction Guaranteed 





We Make and Sell the _ 
NIXON SAFETY STAY BOLTS Herzog & Dahl 
Simplest, Cheapest and Safest. 1,000,000 in use. 
and 


AMERICAN METALLIC PACKING 
— Electrical Machinery 


AMERICAN BALANCE VALVE CO. 105 Main Street San Francisco 


Rialto Building San Francisco Telephone Main 5986 


Repair all kinds of 








HUNT, 





JUNIOR 





STANDARD 





COMPOUND 
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MIRK & CO. 


ENGINEERS 


Westinghouse Single Acting 
Steam Engines 


Standard 
and Compound 


Junior 


Their economy in the use of steam is the result of 
two things 


1, Good workmanship to reduce leakage losses 
2. Proper steam distribution. 


From one to five days shop test made on every 
engine at ten per cent over rated load 


Steam Turbines and Boilers 
Pumps and Condensers 
Feed Water Heaters, Separators 
Etc., Etc., Etc. 


We Plan and Install Complete Power Plant Equipments 
for Highest Economy of Operation 


We Request an Opportunity to Figure on Your Require- 
ments, and Will Cheerfully Furnish Estimates 
for Contemplated Work 


614 Mission Street 





Crossley Building 


Telephone Main 1459 


San Francisco, Cal. 
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Additional Light 


on the subject of lighting will be found in our 


No. 10 Sunbeam Catalogue 


Sunbeams 


won over 90 per cent. of the tests in which they competed 
during the past year 


Samples for trial free for the asking 


. Can We Interest You? 
“The Sunburst” 


It has been tried and not found wanting 


Our large and assorted stock assures 
you of 


Prompt Shipments 


Not so cheap in first cost as the 
cheapest, but cheaper than the 
cheapest considering the hours 
burning, efficiency and con- 
sumption of current 


CALIFORNIA 
ELECTRICAL WORKS 


547 MISSION STREET, 
SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ne 
ELECTRIC COMPANY aca 


We Carry the Largest Stock of Supplies on the Pacific Coast 
Prompt Shipments Right Prices 
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| wee HEALD’S SCHOOL OF MINES 
Electrical @a AND ENGINEERING 


Wires " ! by Weatherproof 130 Union Square Avenue, San Francisco, Cal. 


Copper 
IVIL AN 
Rubber Covered CIVIL, AND MINING ENGINEERING DEPARTMENT 


The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 
Magnet Wire The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 

The [Metallurgical Course includes Chemistry, Assaying, 

Metallurgy, and Calorifics. 


and 


Cables 


Plain Lead Covered, Steel Taped ot Iron Wire Armored ELECTRICAL ENGINEERING DEPARTMENT 
Cables for Any Service. Emergency Orders Silestesh thiciibinel ae : 
: tlectrical Engineering, Theoretical and Practical, Work- 
Promptly Filled from Our Shop and Laboratory Practice, Construction, Mechanical 


OAKLAND, CAL. FACTORY Drawing, Mathematics, etc. 


Standard Underground Cable (Co.|| o4sy aNb eveNinG CLASSES 


PACIFIC COAST SALES DEPARTMENT em 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. Write for circulars. 


CHAS, F. SLOANE, Sales Agent A. B. SAURMAN, Manager Address 


FACTORIES: E. P. HEALD, President 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. . 7. 2 
General Offices: Westinghouse Building, Pittsburg, Pa. 130 Union Square Avenue, San Francisco, Cal. 
BRANCH OFFICES: 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 mu ASA GENUINE HART 


Used upon the entire installation of the Northern This is the Standard Push Button Type 
California Power Company 


hee 


Standard 


eee 


a 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. nee So aa 
Exclusive Pacific Coast Sales Agents THE CHAS ANE 


Exclusive Pacific Coast Sales Agents 
a CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | xi. york Biock, Seattie Stimson Building, Los Angele 
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The S.K.C. Inductor Alternator 


The Inductor built by the Stanley Electric Manufacturing Company is the simplest piece of electrical 


generating apparatus on the market. 


With no moving wires, brushes, commutator or collector rings to cause the trouble found in other alter- 
nators, and with no attention required except at the bearings, there is nothing about the S.K.C. Inductor to 


go wrong. 


If an operator can start up, oil up, shut, and occasionally clean up the S.K.C. Inductor, it will run 
successfully. 


Bulletins Nos. 123 and 128 explain it all. Will you send for them? 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 
Pioneer Buliding, Seattie, Wash. 69-75 New Montgomery Street, San Francisco, Cal. 


Presswork by the Stanley-Taylor Company, S. F. 
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FORT WAYNE 
ELECTRIC 
WORKS 


Manufacturers ‘‘ Wood’’ System for electric 
lighting and power, including all apparatus 
required for supplying the largest city with 
electric light or the largest factory with 
electric drive, from generators in power 
house to arc lamps and motors in streets or 
factories. 


Electric 


















Signs 


Estimates and Designs 
Furnished 


























ELECTRIC WIRING, SHEET METAL WORK 


Letters and Electrical Material For Sale or Rent 





Main Office and Factory 
FORT WAYNE, INDIANA 


Western Offices 
San Francisco, California 
69-75 New Montgomery Street 





















Los Angeles, California 
Douglas Building 


Novelty Sign Co. (i) 


127 Eddy Street, San Francisco, Cal. 















Seattle, Washington 
Pioneer Building 





A. C. GENERATORS A. C. MOTORS | TRANSFORMERS | D. C. GENERATORS. D. C. MOTORS. 
FOR SAL Two 75 kw., Westinghouse|/Two }-hp., Emerson, sin-/'Two 7%-kw., Westing- One 24-kw.. G. E., 125-v. Five %-hp.. Eck, 115-v. 
60 cycle, will wind aor le phase, 110-volt. | house, OD Type. One 1.57-kw., West.. 125-v. |4-hp , Diehl, 115-v. 
any voltage or phase. laxy-hp., Wagner, 104-volt. [Three 15-kw., Westing- One 5.8-kw.. West. 125-v. |\%-hp., Eck, 115-v. 
One 75 kw., single-phase,/One }4-hp., Stanley, 104-v.| house OD Type. One 744-kw., Eddy, 125-v. |Three 2-hp., G. E., 115-v. 
Westinghouse, 133 cycle,/‘'wo 3-hp. Wagner, 208-v.,|\Two 15-kw., Westing- One7%-kw., Electrical En-|2-hp., G. E., 220-v. 
2000 volts. | one-phase. house, type CS gineering Co., 125-v. 2-hp., G. E., 220-v. 


Three 3-hp., 200-v., or 400-v.|Four 124%-kw.. Westing- 15-kw., Phoenix. 125-v. 5-hp,, Harding, 220-v. 
FARNSWORTH | Stanley S.K.C., 2-phase.| house, type CS. 22%4-kw., West., 125-v. Three to-hp., G. E_, 220-, 
One 5-hp., 200 or 400-v., two|One 5-kw., West., type OD.|15-kw., Northern, 125-v. One 10-hp., Electrical En- 
ELECTRICAL phase, Stanley S.K.C. One 5-kw., Pittsburg, OD, gineering Co , 220-v. 
One 20-hp., type C, West-| type 20-hp.. Electrical En 
WORKS inghouse, 200 or 400-v. |Three 50-kw., Westing- gineering Co . 220-y. 
One 150-hp. 1200 or 2200-v.| house, OD Type. 
111 Jessie Street type C, Westinghouse,|One plunger type, West- 
San Francisco | 3-phase. inghouse, panel board 





hp., 2000-v., motor. 


Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection ot Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Hcecumulators FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 

SEND FOR DESCRIPTIVE BULLETINS 
San Francisco Office: 326 RIALTO BUILDING. PHILADELPHIA. cilicaco. _ NEW YORK. BOSTON. 
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Chas. C. Moore & Co., Engineers 


=== Incorporated=— 


HIGH GRADE MACHINERY 


»* m* 


BABCOCK & WILCOX 
Water Tube Boilers 


McINTOSH & SEYMOUR 


The Execution 


High Duty Steam Engines of an 
WHEELER Surface Entire Contract 
— from 
is Start to Finish 

HK under 


GOUBERT FEED 
Water Heaters 


STRATTON Steam 
Separators 


ONE MANAGEMENT 
Insures the Best 


Results 
Compiete Mining 
Machinery Plants 


ae a oe fi os 


M'INTOSH & SEYMOUR HORIZONTAL OROSS COMPOUND ENGINE 





A Copy of “Steam Power Plants of Pacific Coast” for the Asking 


CONTRACTORS FOR——— 


Complete Power, Lighting, Heating, 
Pumping, Mining and Irrigation Plants 


=Main Office 


63 First Street, San Francisco, Cal. 


=———Branch Offices 








New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. Salt Lake, Atlas Building 
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centrifugal pump. 


411 Market St. 
San Francisco 





Jackson’s Patent Series Four-Step Centriiugal Pamp Used as a Mine Sinker on an Incline Shaft of 520 Raising Water 800 Feet 


We guarantee to raise water 10 feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
No valves or close fitting joints to wear or get out of order. 
water without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric 
motor or belted. Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
Write for Catalogue No. 39 


Byron Jackson Machine Works 









Will pump sand and gravel with the 
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Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 


Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 


Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 


Write for Prices and Details 


For Sale 


immediate Delivery 


A % Kilowatt Stanley Generator 


Complete with Exciter, Switchboard and Instruments 
Price on application 
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KILBOURNE & CLARK CO. 


Pacific Coast Sales Agents 















Stromberg-Carlson Telephone Company 


Telephones and Switchboards 
National Electric Co., of Milwaukee, Wis. 
Generators, Motors and Power Transformers 
Cooper-Hewitt Lamps 
Cutler-Hammer Controllers 


Churcher Rectifiers 
Pittsburg Transformers 


Write for Catalogues 


815-817 Second Ave., Seattle 
519 Mission St., San Francisco 


Water Wheels 


We build a tangential type 
of water wheel for any head 














and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
— write for Catalogue No. 4. 
“" i to bee. 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. . e . 
Main Works and Yards, Potrero. San Francisco, California 
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WYNN MEREDITH Ww. 


ENGINEERS 
331 Pine Street 


Expert Examination. Advisory Reports. Construction Supervision. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


ce Le. CORY 




































Telephone Main 1870 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 


Laughlin Bidg. Los Angeles, Cal. 


402 Rialto Building 


F. J. PAZAK 


Telephone Engineer and Contractor 
For Building and Equipping Complete 
Telephone Plants 
234 Crossley Building 
Telephone Main 3186 


Electrical, Mechanical and Hydraulic 
San Francisco | 501 Hayward Building, 






210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY| smITH, EMERY & CO. 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Chemical Engineers 


Physical Tests and Inspections 113 Fulton St., 


FACTORY PROCESSES, TECHNICAL INVESTIGATIONS, 
ANALYSIS, METALS, CRUDE PETROLEUM, 
SOLUBLE SALTS, 

CoAL, COKE, FEED AND, DRINKING WATER 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 989 


R.-S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bldg. 
San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 "Phone James 1846 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BERKELEY, CAL. 


Cc. L. TURNER 
Mechanical 
Draughtsman 

Complete Plant Work a Specialty 


Address communications to 


20454 Eddy Street - * San Francisco, Cal. 
’Phone Larkin 2982 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 127-129-131 Beale Street 
Surveys Executed in All Portions of California Between Mission and Howard 


Room 22, Porter Building, San Jose, California. jGas Work a Specialty San Francisco 


Send for circulars 





Umpire and Control Work 


Chemical and Physical Laboratories 
83-85 New Montgomery Street 
San Francisco 


ORLAN CLYDE CULLEN, C. E., LL. M. 


* 


Registered Attorney U. S. Patent Office 


United States and Foreign Patents. Caveats. Trade 
Marks and Copyrights 


Military and Naval Inventions a Specialty 
Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 





























Dixon’s Flake Graphite 
has always cured friction troubles, Write for a copy of 
Dixon’s newest publication ‘‘Graphite as a Lubricant’’ 
and learn the possibilities of Graphite lubrication. 


PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 











Los Angeles Portland 





H. 


roofing is the 
result of years 

and years of experi- 

ments and experience, 


If your roof is little or 
big find out about 


Malthoid 


before you select the roofing. 
The Paraffine Paint Co. 


24 Second Street, San Francisco 
Seattle Denver 


vii 


ALLEN 


San Francisco, Cal. 


Design of Complete Equipments. 


L. M. HANCOCK 
Consulting Engineer 
Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


San Francisco, Cal 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


San Francisco, Cal. 
Telephone Red 1126 


—SOHOOL OF— 


PRACTICAL ENGINEERING 


(BLECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
San Francisco 

(One block above New City Hall) 
A. VAN DER NAILLEN, President 


Established 1864 


Repwoon Porzs 


For TELEGRAPH 


TELEPHONE 
Execrric Lieut 
Power PLANTs 


In lots and sizes to suit at short notice 


counseitor at taw v. 8 Supreme court! UMON Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 
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STANDARD 
ELECTRICAL 
CONSTRUCTION CO. 


ENGINEERS AND CONTRACTORS 























ROGB-MUMFORD BOILER 
SAVES 10 PER CENT. IN FPUEL 





GENERATORS 


Alternating Current or Direct Current 
4% -Kilowatt to 2000 Kilowatt .... 


COMPLETE PLANT EQUIP- 
MENT AND INSTALLATION 





BOILERS 


FUEL SAVERS ANY SIZE 


ENGINES 


SIMPLE OR COMPOUND _ ANY SIZE 


WE DESIGN 
FURNISH EQUIPMENT 
INSTALL AND 
GUARANTEE RESULTS 

ESTIMATES 
CHEERFULLY 
FURNISHED 
PLANS SUBMITTED 





GASOLINE OR DISTILLATE GENERATING SET WITH RITES INERTIA GOVERNOR GIVES BETTER THAN 2 
PER CENT REQULATION, AND ELECTRIC LIGHTS AT LESS THAN 152 CENTS PER KILOWATT H HOUR 


120-130 NEW MONTGOMERY STREET 
PRIVATE EXCHANGE 580 RIALTO BUILDING 


SAN FRANCISCO, CAL. 
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‘ino am AND CABLES 


The Standard of weatherproof insulation for twenty years. 
A weatherproof wire that is weatherproof. 


iat \ The only weatherproof wire that has stood a test of the rigid 
conditions prevailing on the coast and came out on top. 

‘*Q. K.’’ weatherproof wire has a test of seventeen years actual 
service in one of the largest plants on the coast, and the insula- 
tion on this wire to-day is practically as good as new. 

Let us tell you about it. Complete stock carried by us in San 
Francisco. 





Electric Appliance Company 


92-94 West Van Buren Street 717-719 llission Street 
Chicago San Francisco 
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THINKING OF INSTALLING A GAS PLANT? 


LET US QUOTE YOU ON 


Crude Oil Gas Apparatus 


AND COMPLETE 


Gas Works Machinery and Appliances 


ae ae PACIFIC COAST OFFICE a 8 _ peti 
mn Gate Valves vise the construction 
For Gas Works 137 Montgomery Street San Francisco of Gas Works 





The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


. oS Nine 12,000 horsepower 


Allis-Chalmers Engines 


The largest aggregation of Steam Engines in the world 


The Power of the Subway 





Daily Output to reach 1,250,000 Horsepower hours 


“The Talk of the Times” 


Our Engines and Generators secured all the Highest 
Awards at St. Louis Exposition 


SUBWAY POWER HOUSE 


Allis-Chalmers Co. 


Milwaukee, Wis., U.S. A. 


Canadian representatives Allis-Chalmers— Bullock, Ltd., Montreal 











THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER TREAT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "73.2%" 29-33 Rialto Bldg., Chicago, Ill. 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to z 


80,000 volts. 


o 7 ’ 
Catalogues, Blue Prints and Detailed Information upon request. Ree: Parent BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY zprzsavratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal, 
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Alternators 


Standard Crocker-Wheeler Alternating Current Generator 


Equipped with fifteen years’ experience in the manufacture of direct current machinery 
of the most perfect design and construction, and the American rights to the designs 
and patents of the celebrated Swiss firm of Brown, Boveri & Cie., we enter the 
alternating current field at a time when, largely through the pioneering of these 
Swiss engineers, the alternating current machine has reached a point of standardization 


Crocker-Wheeler Company 
Ampere, N. J. | 


Manufacturers and Electrical Engineers 


15 Branch Offices 


Pacific Coast Branch: Fremont and Howard Streets, San Francisco, U. S. A. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 
Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 


NEW YORK 
Wer Carry A COMPLETE Stock oF NATIONAL WEATHERPROOF WIRES In San FRANCISCO 
Sizes 4-0 to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 
PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. Ss. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 








AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 


. Any P Sing! : 
THE ERICKSON CONDUIT INSULATORS 9“ SY % OPS: Double Threw. ae Break 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 





JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 





658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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ey Wagner Electric 
gl Manufacturing Co. 


ST. LOUIS, MO. 


Single Phase Motors Inherently Self Starting 
No Delicate Conden- 
ser is Necessary 


No Friction Clutch 
Device is Necessary 


Transformers 
for both Motor and 
Lighting Service. 
Motors can be 
shipped 
immediately from 
San Francisco stock. 


Write for 
Bulletin No. 65 on Transformers 


Bulletin No. 66 on Motors Nia is nk , 
Bulletin No. 67 on Instruments oe ae 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. “cg, RIALTO. BUILDING 
OF CALIFORNIA ° 


SAN FRANCISCO, CAL 


> Bullock Electric Manufacturing Co. nd 


CINCINNATI, OHIO 


A 20 KW Transformer Ready for Placing in Case 


Manufacturers of Writefor Bulletin 


| Polyphase Alter- on Type “B” 


nating Current Motors 
Machinery 
They Have Solid 


of All Types and “| Cast Iron Sliding 
Capacities Sub-Bases and 
Paper Pulleys 


Direct Current BR tne Brushes Neos 
Lighting and BE) Changes ot Load 


Power Machinery trom 0 to 150 


Per Cent. 


Marine | They Are Fool 
Lighting Sets , et | Proof 


Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY.  S, Bilision Steet” 
OF CALIFORNIA SAN FRANCISCO, CAL. 
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cer THE | POWER TRANSMISSION 


Managers have no line troubles when using 


BEST) Locke Insulators 


See Our Exhibit, Electcic:ty Building, at St. Louis 

















' Insist on having 
ms ohse that RED LABEL 


VICTOR TYPE 
Lmproved — | Line Prenuc 


100,000 Volts. 


Tested to 
150,000 Volts. 


California anit 


Adopted by 
STANDARD 
ELEctTRICc Co. 

OF CALIFORNIA 
Bay COUNTIES 
POWER Co. 
VALLEY COUNTIES 
POWER Co. 


GUANAJUATO 


Sept. ” = PowER Co. 
June 7, 1898 
May 29, 1900 WASHINGTON 
WATER POWER Co. 
Other patents now 
pending. AMERICAN RIVER 


ELEctTric Co. 


S ay” Incandescent | on Longest Power Transmission Lines in the Worl 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up to 1 to 100,000 Volts . ‘ 


CALIFORNIA INCANDESCENT LAMP CO. a MARTIN & ~v. 


83-85 New Montgomery Street, San Francisco. 
Rialto Building, San Francisco, Cal. Dougias Building. Los Angeles. Pioneer Building. Seattle. Wash. 


The Worthington Turbine Pump 


has successfully proved that the results sought 
in its design and construction have been 
achieved, viz: 

4. Simplicity. 


2. High Efficiency (low consumption of 
power). 


3. Low First Cost. 


This pump is adapted to all heads up to 
2000 feet, and 


For any capacity, 

For direct driving by direct or alternating current 
motors, 

For vertical- or horizontal-shaft motors, 

For direct driving by steam or gasoline engines or 





For automatic regulation of the flow of water, belt, 
For handling gritty or abrasive materials, For cramped and inaccessible locations, 
For pumping corrosive liquids. For complete submergence of the pump, or of the 


pump and motor, 
For unfrequent and unskilled attendance, and 
For continuous operation. 


Each pump is designed and built for the exact work it is todo and, in consequence, it is necessary for us to 
have in all cases specific information. For this object we have prepared a list of questions which cover the important 
points. If you are interested in pumping liquids or semi-liquids in any form to a height of 2000 feet or less, we will 
mail you a copy of this form to be filled out and returned to us, upon which we will send you a complete estimate. 


HENRY R. WORTHINGTON, new’ York city 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 


Used with 400,000 horsepower of water wheels 


Our System simplicity itself. . : 
in un 
Increases your profts by reduc- this co try alone 


ing expenses. 


ae THE LOMBARD GOVERNOR COMPANY 


1 the usual number of oper- 
2 «ators are pienty. 36 WHITTIER STREET, BOSTON, MASS, 


Cost of repairs don’t figure. 
Service is quicker, cleaner and 


Central Energy Secret 
Telephone Company 


“—SOLE _MANUFACTURERS— 
SEMI-AUTOMATIC TELEPHONE EXCHANGES AND EQUIPMENTS 
From smallest Private Exchange to Largest 
Protected by Basic Patents 








cheaper than any other system Pacific Coast Agents 
on earth. 
Satisfaction guaranteed. JNO, MARTIN & CO, 


83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Write for descriptive pamphlets and estimates. 


Central Energy Secret Telephone Co. 
- Pioneer Building ig ilding 
109 New Montgomery St., San Francisco, Cal., U.S. A. ee "oan ‘ 








INCORPORATE UNDER ARIZONA LAWS 


FOR SALE 


Most liberal laws in the United States. No franchise tax. 
An Electrical Contracting and Wiring business, in two good | Private property exempt from all Corporate debts. Keep office 
progressive towns in California. Both places under one manage- | 4nd do business anywhere. Send for booklet of Advantages and 
ment; good lamp and fixture trade; excellent arrangements with | codified annotated Corporation laws and blanks. 
the lighting companies. For particulars, address ELECTRIC, Arizona Corporation Charter Guarantee Company 
care of JOURNAL, 532 Rialto Building, San Francisco, Cal. 
Rooms 5-8 Monihan Bldg. Pheenix, Arizona 


__|H.G. AYLSWORTH 


Dison a aonkeoe REPRESENTING 


ticularly adapted 
for electric insulat- 


y MG sie atin ELECTRIC GAS LIGHTING CO. 
made. In use in 
a — 
(*) BOSTON, MASS. 


lants on the Paci- 

ic Coast. We are 
Te bal 

e nda: ec- 
trie Guinpaay, the ELECTRIC AND GAS LIGHTING APPARATUS 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 

Ad 


eae 519 MISSION STREET, Room 311 









Hardwood Planing Mill Co, 24% /°5®. Telephone James 7523 
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WHO ARE YOU? 


WHERE WHAT 


HAVE YOU 
LOCATED? TO SELL? 





The men who intend the purchase of machinery, appliances, and supplies 
want these questions answered. 


They appreciate the fact that there is a constant change; new companies 
coming into the field, new and improved methods, and maybe 
s 7 
a different price. 


LET THEM KNOW 





The best means is by 


BUYER. The Journal SELLER 





The Direct Route 
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Automatic Circuit Breakers 


For Direct and Alternating Current Circuits 


Westinghouse Type D 


Carbon Break Circuit Breakers 


Strong, neat and simple in construction. All parts 
in plain view. Built in one, two, three and four 
pole combinations. For all methods of tripping. 


Orders promptly filled 


For particulars address nearest office of 


Westinghouse Electric & Mfg. Co. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 617 Trust Building; 
Two-Pole, 100-Ampere, 250-Volit, Sait Lake City, 151 Main Street: | Mountain Electric Co., Denver, and all other large cities. 
Direct Current, Underioad Release Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, fas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, 


New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 


Sales Offices Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


The. Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 
Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 





December, 1904] 


CIUDAD JUAREZ, MEX.—The Mexican Government has granted 
a concession to Licenciado Felipe Seijas and associates for the 
establishment of an electric light plant in Ciudad Juarez, opposite 
El Paso, on the Rio Grande border. 


ORANGE, CaL.—The Trustees have decided to call an election 
to vote on the issuance of $75,000 bonds, $15,000 of which will be 
used in the the construction of an electric light plant and $50,000 

in the construction of a water plant. 


SaLrinas, CatL.—F. Bradford, a director of the Vantana Power 
Company, states that a power house is to be erected by the com- 
pany on the flat at the mouth of the Big Sur River. The com- 
pany is putting in a power plant near Posts, Monterey County. 


FRESNO, CAL.—John S. Eastwood, of Fresno, is organizing a 
company, which will be controlled by the Huntington interests, 
to carry out a mammoth power scheme. It is proposed to de- 
velop 80,000 horsepower. The preliminary details are being car- 
ried out. 


LIvINGsTon, Mont.—The City Council, of Livingston, Mont., 
has received application from C. S. Hefferlin and T. M. Swindle- 
hurst, acting for the Livingston Water, Power and Light Com- 
pany, for permission to retire an easement and operate under 
franchise. 


SACRAMENTO, CAL.—The Bay Counties Power Company has 
entered into a contract with the Burrell Construction Company 
for the erection of two towers, one on either side of the river, at 
Sacramento, to connect its plant at Sacramento with its line at 
Davisville. 


Union, Or.—T. H. and C. H. Crawford are developing a water 
power plant near Union, Or. In the near future electrical equip- 
ment will be installed, the first unit of which will be 600 horse- 
power. Further additions will be made as soon as the demand 
justifies same. 


SuisuN, CAL.—The Trustees of Suisun, Cal., have granted to 
Leonard Prior a franchise retiring an easement to maintain an 
electric lighting and power system in Suisun. A substation is in 
operation, power being purchased from the California Gas and 
Electric Corporation. 


MopEsTo, CaL.—The City Trustees of Modesto have accepted 
the proposition made by David Tulloch to furnish electric lights 
for the city, the contract to go into effect December 1, 1904. The 
present system of incandescent lamps will be maintained and an 
additional equipment will be bought. 


SAN LEANDRO, CAL.—The Supervisors of Contra Costa County, 
Cal., are advertising for proposals for a franchise to construct 
poles and wires along the public roads of Contra Costa County 
for the purpose of transmitting electric current for all purposes, 
as applied for by William Angus, of San Leandro. 


CANANEA, MEX.—Colonel W. C. Green has under considera- 
tion the transmission of electrical power from the Arros River to 
Cananea, a distance of eighty miles. It is estimated that 30,000 
horsepower can be developed at the junction of the Arros and 
Yaqui rivers. Surveyors are now making examinations. 

City oF MExIcOo, Mex.—The Mexican General Electric Com- 
pany, of the City of Mexico, Mex., has been awarded the contract 
by Compania Anonima del Alumbrado Electrico de Puebla for a 
complete outfit for arc lamps to be installed in the city of Puebla, 
Mex. ‘The plant is to be installed and in operation by February. 


VISALIA, CaL.—The Mount Whitney Power Company has pur- 
chased the rights and interests of the Bursell and Henley Power 
Company on Middle Tule River and also the stock of the Globe 
Light and Power Company. Assoon as the right of way is finally 
settled, the Mount Whitney company will install a power plant 
on Middle Tule. 


EUREKA, NEvV.—The management of the railroad shops at 
Sparks, Nev., announce that as soon as the big machine shop is 
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put into condition so that it can be operated, an electric power 
plant will be installed to furnish lightand power. The plant will 
be equipped with the latest machinery and will be one of the 
largest on the coast. 


VACAVILLE, CAL.—A resolution has been adopted by the Trus- 
tees of Vacaville, Cal., calling for an election on December 6th 
for the purpose of submitting the question of issuing fo:ty-year 
bonds in the sum of $40,000 for the construction of a water and 
light plant, and twenty-five-year bonds in the sum of $25,000 for 
sewer construction. D.K. Coni is chairman of the board. 


EvuREKA, CaAL.—The Holmes Eureka Mill Company has entered 
into a contract with the H. H. Buhne Company for the installa- 
tion of an electric plant at the mi!l yard at Eureka, Cal., capable 
of supplying 1804ights. A ten-kilowatt Westinghouse generator 
will furnish the electricity for the plant. H. E. Ferguson, an 
electrician from San Francisco, will superintend the installation 
of the plant. 


WASHINGTON, D. C.—The Bureau of Supplies and Accounts, 
Navy Department, is advertising for bids for furnishing the Navy 
Yards at Mare Island, Cal., and Puget Sound, Wash., and the 
Naval Training Station, San Francisco, Cal., with a quantity of 
incandescent lamps, telephone switchboard, Weston ammeter, 
bracket fans and accessories, transformers, hard rubber, wire, 
lamp card, miscellaneous electrical supplies, etc. 


VIRGINIA City, NEv.—The final contracts between the Truckee 
River General Electric Company and the thirty-two mining com- 
panies comprising the Comstock Pumping Association, have been 
closed for delivering electric power for draining the Comstock 
mines. In order to fill the contracts the Truckee River Company 
has prepared plans for a second electric generating plant having 
double the capacity of the old one; also for a new pole line thirty- 
two miles in length. 


City OF MExIco, MEx.—The work undertaken some time ago 
to utilize for power purposes the Tequixquiapam Springs, in the 
State of Queretaro, is rapidly advancing. The water of the 
springs will be conveyed through a canal to the agricultural 
regions of San Juan del Rio after it has been used to generate 
power. The power generated will be used to light the city of 
Queretaro and to supply factories which are not operated now 
because of the cost of steam power and others which will surely 
be established when cheap power can be obtained. 


SEATTLE, WASH.—The Snoqualmie Falls and White River 
Power Company has been reorganized under the name of the 
Seattle-Tacoma Power Company, and the capital stock increased 
to $3,500,000, with an authorized bond issue of $5,000,000. M. H. 
Latimer, of Seattle, is president, and O. D. Colvin will continue 
as general manager. The new company will own the plant at 
Snoqualmie Falls and the properties at Seattle and Tacoma 
known as the Seattle Cataract Company and the Tacoma Cataract 
Company. It is proposed to increase the present generating 
capacity by the addition of a 5000 kilowatt generator to be turned 
by a 10,000 horsepower water wheel. Same is to be installed by 
February rst. 


City oF Mexico, MeEx.—The construction of a large plant on 
the Conchos River, in the State of Chihuahua, will be commenced 
very soon by interests closely affiliated with those of the John F. 
Kelly Engineering Company, Singer Building, New York. The 
Conchos River Power Company has been incorporated under the 
laws of the State of New Jersey. John T. Kelly is president of 
the new company, Barnard J. Mahony is vice-president, and 
W. D. Kloman is secretary. The proposed works will involve an 
early expenditure of fully $1,000,000. 
situated on the Conchos River, near the Indian village of La Joya. 
The electric energy will be transmitted to the city of Parral, 
fourty-four miles distant, and to the city of Chihuahua, eighty 
miles distant. 


The power plant will be 
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TELEPHONY. 


RIVERSIDE, CAL.—The Home Telephone Company is-preparing 
to install a telephone system at Banning. 


BANNING, CAL.—The New Home Telephone Company is pre- 
paring to install its system in Banning. 


SAN JosE, CaL.—The Sunset Telephone Company intends to 
improve its entire system at Santa Clara. 


SACRAMENTO, CaL.—The Sunset Telephone Company plans to 
erect a line of poles through Rocklin, Cal. 


SACRAMENTO, CaL,.—A private telephone line is to be built by 
the Mammoth Company from Kennet to Redding, Cal. 


RIVERSIDE, CAl,.—The Home Telephone Company has filed a 
certificate of the creation of a bonded indebtedness of $500,000. 


REDLANDS, CaL.—Architect Arthur B, Benton is preparing 
plans for the Telephone Exchange Building for the Home Tele- 
phone Company. 


Cazur D’ALENE, IpAHO.—The Interstate Telephone Company 
has applied to the Council of Coeur d’Alene fora franchise to con- 
struct a telephone system in that city. 


Los ANGELES, CAL.—Articles of incorporation of the Home 
Telephone and Telegraph Company, of Santa Monica and Ocean 
Park, have been filed at Los Angeles, Cal. The capital stock is 
$250, 000, 


KENNETT, CaL.—The Mammoth Copper Company, at Kennett, 
Cal., is making arrangements with the Sunset Telephone Com- 
pany to install a telephone line from the site of the smelter direct 
to Redding. 


Nome, ALASKA.—The Alaska Telephone and Telegraph Com- 
pany has taken over the Nome telephone system and the Boyd 
long distance line. A. E. Boyd has been retained as manager. A 
number of extensions will be built under his supervision. 


SALEM, OR.—Work on a new building for the telephone com- 
pany, to be erected by E. M. Lafore, is to commence at once at 
Salem, Or. A thorough overhauling of the telephone system is 
contemplated by the company, including a complete change of 
wiring. 

VACAVILLE, CAL.—The Supervisors of Solano County, Cal., have 
granted permission to the E. B. and A. L. Stone Company, Inc., 
to construct a pole line for telephone wires from Suisun City along 
the county road to the rock quarries at Thomason. 


SanTA Rosa, CAL.—The Sunset Telephone Company is plan- 
ning to improve the entire telephone system at Santa Rosa, Cal. 
The present wires will be torn down and better ones installed. 
The old insulators will be replaced with modern ones. Mr. Jones 
is the manager. 


PENDLETON, OR.—The Birch Creek Mutual Telephone Com- 
pany has presented a petition to the Council at Pendleton, Or., 
for a franchise to install a complete telephone system in Pendle- 
ton to operate between Pendleton and Pilot Rock. A. J. South- 
well, E. F. Straughn and M. L. Warren are interested in the 
company. 


WAITSBURG, WasH.—The Waitsburg Rural Telephone Com- 
pany has been organized at Waitsburg, Wash., with the following 
officers: J. W. Morgan, president; Gustave Volmer, vice-presi- 
dent; W. B. Brooke, secretary; A. W. Phillips, treasurer; E. M. 
Denton, Walter Price and Frank Jones are trustees. 


MILL VALLEY, CaL.—The Mill Valley and Mt. Tamalpais 
Scenic Railway has applied to the Trustees of Mill Valley, Cal., 
for a franchise to erect telegraph and telephone wires and poles 
along some of the streets of the town. Bids for the franchise will 
be received by the Trustees up to 8 p. m., December 2oth. 


Napa, Cat.—The Supervisors of Napa County, Cal., have 
adopted an ordinance granting to the National Oil and Transpor- 
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tation Company the right to lay and maintain pipe lines for the 
transportation of oil, petroleum or gas, and to erect and maintain 
telegraph and telephone lines in connection therewith along 
certain county roads from Napa to Vallejo. 


TRANSPORTATION. 


EUGENE, Or.—H. C. Diers is chief engineer of the Willamette 
Valley Electric Railroad Company. Preliminary surveys have 
been made, 


Tacoma, WAsH.—A movement is on foot among the business 
men of Puyallup, Wash., to build an electric railway up the val- 
ley to Sumner, Orting and Tacoma. 


Napa, Cal.—Ground has been broken within the city limits of 
Napa for the electric railway which will connect Napa and the 
upper valley with Vallejo and San Francisco. Track laying has 
been completed from Vallejo to the city limits. 


OAKLAND, CAL,—The City Council of Oakland has awarded a 
franchise to the Oakland Traction Company for an electric road 
from Fortieth and Broadway to the Claremont Country Club 
grounds. 


SAN JosE, CaL.—J. F. Parkinson, of Palo Alto, has asked the 
Trustees of Mayfield, Cal., for a franchise for an electric car line 
on the San Francisco and San Jose road, through the town of 
Mayfield. 


UKIAH, CAL.—W. W. Van Arsdale and his business associate, 
Mr. Scott, have been in Lakeport, Cal., recently looking over the 
field with a view of financing an electric railway from Cloverdale 
to Lakeport. 


KALISPELL, MontT.—The Chamber of Commerce of Kalispell, 
Mont., has taken preliminary steps for organizing a company to 
construct a series of electric railways branching from Kalispell to 
all parts of the valley. 


San Dreco, Car.—J. J. Simons, of San Diego, Cal., is organiz- 
ing an electric railway company from San Diego to Riverside, 
via Escondido. The road proposed is a long distance, high ten- 
sion, three rail system. 


PORTLAND, OR.—The Portland Railway and City and Suburban 
Railway Company, which were recently consolidated at Portland, 
Or., will expend $750,000 in the improvement of the street rail- 
way systems of Portland. 


SAN JosE, CaL.—J. F. Parkinson and R. H. Quincy have applied 
to the Council of San Jose for electric railroad franchises through 
certain streets of San Jose. Both petitione have been referred to 
the Ordinance Committee. 


GUADALUPE, CAL.—A petition has been presented to the Board 
of Supervisors of Santa Barbara County, Cal., by Hugh T. Huff, 
for a franchise to construct and operate an electric railway be- 
tween Santa Maria and Guadalupe. 


San Josx, Cal.—H. P. Fisher is at the head of a party which is 
now surveying a road for an electric line to Lick Observatory on 
Mount Hamilton. Two routes will be surveyed, one by way of 
Alum Rock and the other by way of evergreen. 


SPOKANE, WASH.—The Coeur d’Alene and Spokane Railway 
Company proposes to extend its electric line from Cceur d’Alene 
to some sawmills along Lake Coeur d’Alene, and will buy two 
three-car electric trains during the coming year. 


Los ANGELES, CAL.—The Pacific Electric Railway Company is 
pushing construction work ov the San Pedro line that branches 
off of the Long Beach line. As soon as this work is completed 
work will be commenced on the Santa Ana division. 


MARYSVILLE, CAL.—Engineer George F. Taylor of the pro- 
posed Marysville-Downieville electric railroad, has just made his 
report upon a feasible route. He favors entering Marysville by 
way of the levee along the north bank of the Yuba River. 





December, 1904] 


INDEPENDENCE, OR.—The Independence and Salem Electric 
Railway Company has been organized by J. M. Stark, D. Gal- 
breath, and C. L. Fitch, of that place. It is the intention to con- 
struct and operate a railway between Independence and Salem, 
Or 


SACRAMENTO, CaL.—Captain W. T. Forsman, of the Northern 
Electric Railway and Navigation Company, has asked the Super- 
visors of Colusa County for a franchise for an electric road north 
from Colusa to the county line. The application will probably be 
granted. ‘ 


SAN FRANCISCO, CaL.—Plans are about complete and bids will 
be received soon for the construction and equipment of the repair 
shops of the United Railroads, to be located at Ocean and San 
Jose avenues. The company will concentrate its other repair 
shops at this point. 


ALBUQUERQUE, N. M.—The City Council of Albuquerque, N. M.., 
has adopted an ordinance granting to the Albuquerque Traction 
Company the right to build an addition to its Cole Avenue viaduct 
and extend its line a mile in the Highlands. ‘The extension must 
be built within a year. 


SAN JosE, CAL.—The matter of opening bids for the franchise 
petitioned for by the San Jose-Los Gatos Interurban Railway Com- 
pany over the Stevens Creek Road from Saratoga Avenue to 
Stevens Creek, San Jose, has been continued by the Supervisors of 
Santa Clara County until January 15th. 


Matsour, B. C.—A communication has been received by the 
City Council of Matsqui, B. C., from J. Burt Morgan, manager of 
the electric light and power company of Chilliwack, asking that 
the required steps be taken to further the building of an electric 
tram-car line through Matsqui municipality. 


Napa, Ca.—An ordinance has been adopted by the Super- 
visors of Napa County, Cal., granting to the San Francisco and 
Napa Railway Company a franchise for constructing and operat- 
ing electric railways and telephone and telegraph lines along 
certain publie highways in Napa Company. 


MuSKOGEE, I. T.—H. M. Byllesby & Co., who are at present 
constructing a gas plant at this place, have been retained as 
engineers by the Muskogee Electric Traction Company to design 
and construct a railway in the town of Muskogee, with an ap- 
proximate trackage of four and seven-tenth miles. 


SAN FRANCISCO, CAL.-—It is reported that Eastern money has 
been obtained to build an electric road between San Mateo and 
San Jose, Cal. The new road will be about thirty-five miles long 
and will cost about $875,000. A. T. de Forrest, of the National 
Steel and Wire Company, San Francisco, is behind the project. 


NORTH YAKIMA, WASH.—Robert E. Strahorn, president, and 
A. G. Simith, secretary, of the Northwestern Water and Light 
Company, have recently been at North Yakima, Wash., from 
Spokane, on an investigation tour to see if conditions will war- 
rant the construction of the electric road that has been under 
discussion for some time. 


Los ANGELES, CaL.—The Signal Hill Improvement Company, 
of Long Beach, Cal., has completed a survey for an electric road 
from Long Beach to the top of Signal Hill, and will begin the 
work of grading in about two weeks. Edwin Crowley, of Sroufe 
& Crowley, consulting engineers, has been in charge of the 
engineering work. George W. Hughes, of Long Beach, is presi- 
dent of the company. 


MERCED FALIS, CAL.—Surveys are about complete and work 
on the construction of the new electric line, of which N. C. Ray 
is chief engineer, will be started ina few days. The intention is 
to build a line from Merced, by way of Merced Falls, up the river 
canyon, to the Yosemite Valley. Stewart Steel, of Merced, is 
interested in the company. It is understood that another com- 
pany has also secured rights of way for a steam road over the same 
route. 
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City oF MExIco, MEx.—The State Legislature of Jalisco, Mex., 
has formally ratified the contract entered into between Governor 
Ahumada and J. N. Sermeno, of the City of Mexico, and Wanesto 
Mora, of Guadalajara, for the construction of the first section of 
the proposed Guadalajara-Morelia electric road, Steps have been 
taken for securlng a concession from the Government for the 
construction of the entire line, which will extend to Morelia. 
Work must be started in six months. 


SAN FRANCISCO, CAL.—The electrical engineer of the Southern 
Pacific Company has just submitted to General Manager H. C. 
Markham, at San Francisco, plans to convert the ferry steam 
roads and the South Pacific Coast narrow gauge as far south as 
San Jose, into electric roads, together with estimates of cost for 
the construction and cost of obtaining electric power from the 
Bay Counties Power Company and the Standard Electric Com- 
pany, controlled by John Martin, Eugene de Sabla, and their 
associates. 


WATER WORKS. 


MONTEREY, MEX.—An additon to the city water works has 
been contracted for. 


FORT BAKER, CAL.—The question of a water works for Fort 
Baker is in the hands of the chief quartermaster, Department of 
California. 


PALO ALTO, CAL. —Preparations are being made for piping the 
Seale tract, at Palo Alto, Cal., for water. It is proposed to lay a 
large water main in every street and avenue in the tract. 


Santa ANA, CaL.—The Council of Santa Ana, Cal., has adopted 
a resolution of intention to call a bond election for the purpose of 
issuing $100,000 bonds for the construction of a water system. 


ORANGE, CAL.—The citizens have appointed a committee to 
co-operate with the Trustees of that place in the matter of bond- 
ing the city for the purpose of providing a municipal water sup- 
ply. 

MOUNTAIN VIEW, CAL.-—Williams & Belser, of San Francisco, 
have been awarded the contract for furnishing pipe for the munici- 
pal water works system at Mountain View, Cal., their bid being 
$15,397. 


FoRT WINGATE, N. M.—Sealed proposals are being advertised 
for the construction of a water supply system at Fort Wingate, 
N. M. Information will be furnished upon application to Colonel 
C. A. H. McCauley, chief quartermaster. 


BERKELEY, CAL.—The North Berkeley Improvement Club, at a 
recent meeting in Berkeley, appointed a committee composed of 
A. L. Ott, M. L. Hansom, and others, to look into the matter of 
securing a municipal water system for Berkeley. 


FULLERTON, CAL.—G. W. Sherwood has presented a plan to 
the citizens of Fullerton, Cal., for increasing the water supply of 
that place. He suggested that six electrical pumping plants be 
installed and additional wells drilled an at estimated cost of 
$21,000. 


San Digco, CaL.—The special water committee of the City 
Council of San Diego, Cal., has secured an option on the Gillen 
tract, at the head of Mission Valley, where it is proposed to install 
a pumping plant to supply the city with water. The estimated 
cost is $250,000. 


ROCKFORD WAsH.—The recent special election at Rockford, 
Wash., resulted in favor of the issuance of fifteen-year bonds at 
5 per cent. for the proposed water system at that place. Work on 
the plant is to be rushed. J. W. Strack, of Spokane, Wash.., is 
engineer in charge. 


SACRAMENTO, CaL.—The Oak Park Water Company has begun 
the erection of its pumping plant and tanks to supply the town 
of Oak Park with water. It is the intention to lay some 5000 feet 
of twelve-inch main line, with ten- eight- and six-inch side lines 
through the side streets. 
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SAN JosE, CaL.—The Madrone Water Company, which was 
recently incorporated at San Jose, intends to take water from 
Coyote River and Packwood Creek and furnish the country be- 
tween Coyote and Gilroy with water. Martin Hobin is president 
of the company and-H, D. Peet, secretary. 


SAN Jose, Cat.—The Madrone Water Company has been in- 
corporated, at San Jose, Cal., by M. Hobin, H. D. Peet, W. F. 
Murphy, and others, for the purpose of supplying the towns of 
Madrone, Morgan Hill, San Martin and the surrounding country 
with water. The capital stock is $75,000. 


SAN FRANCISCO, CAL. —The Bay Shore Water Company, recently 
organized, with headquarters in the Parrott Building, is complet- 
ing a one-half million gallon reservoir in the new Rees tract of 
land and is installing pumps with a capacity of 30,000 gallons per 
hour. About 4500 feet of main will be laid. 


SAUSALITO, CaL.—The Trustees of Sausalito have decided to 
issue bonds for the purpose of securing a water system for the 
town. It is proposed to issue bonds in the sum of $75,000. The 
North Coast Water Company has made a proposition to supply 
the town with 100,000 gallons daily, at 20 cents per 1000 gallons. 


KELso, WAsH.—The Kelso Water and Light Company has been 
incorporated, and work is nearly completed on the installation of 
a water plant at Kelso at a cost of about $20,000. The capital 
stock is $25,000. Incorporators, R. Metcalf, L. D. Campbell, of 
Tacoma, Wash., and J. L. Harris, of Kelso. The plant will be in 
operation early in December. 


SPOKANE, WASH.—Otto Weile, Empire State Block, received 
bids until November 16th for a water works to be located at Fort 
Wright. Contracts will be awarded in a few days for a one-half 
million gallon concrete reservoir, pumping station, motor-driven 
triplex pump, a seventy-five horsepower motor, transformers, etc.., 
and about 2600 feet of six-inch cast iron pipe, gate valves, etc. 


Santa Rosa, CaL.—The Santa Rosa Water Works Company is 
figuring upon supplying the town of Sebastopol with water. If 
the proposition goes through a large main will have to be laid 
connecting the towns. The Council of Sebastopol is receiving 
estimates on the cost of a sewer system and water works. If 
proper arrangements can be made the Santa Rosa Company will 
supply water for the Sebastopol distributing system. 


TacoMA, WasH.—The matter of securing a water system for 
Tacoma, Wash., is being discussed. Mayor Wright is in favor of 
putting down wells, installing pumping machinery and construct- 
ing a main to connect with a 5,000,000-gallon reservoir at South 
Tacoma. The estimated cost of such a plant is $150,000. A vote 

f the citizens will be taken, and pumping machinery, etc., will 
be bought. William Welsh is Commissioner of Public Works. 


NIMSHEW, CAL.—The Tehama County Water Company has 
been incorporated by P. B., M. V., S. M. and M. C. Steifer of 
Nimshew, Butte Connty, Cal.; capital stock, $1,500,000. The 
company was organized for the purpose of establishing irrigation 
and water systems; ice, electric power and cold storage plants. 
Twelve-inch wells are being bored at Corning for the town water 
supply. Water for irrigating several hundreds of thousands 
of acres of land will be brought in from mountain streams by 
natural gravity. According to plans and estimates it will require 
about two years to complete the irrigation system, which it is 
believed will be the largest of its kind in the world. 


GAS. 


SAN BERNARDINO, CAL.—An ordinance has been adopted grant- 
ing to Seth Hartley a franchise to lay gas pipes and conduits and 
to construct and operate a gas plant in the city of San Bernardino. 

HONOLULU, H. I.—W. R, Castle stated that in a short time the 
local gas company will call for bids for the laying of between 
twelve and fifteen miles of mains for a starter. Two sites for the 
gas works are under consideration. 
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Covina, CaL.—The Covina Valley Gas Company has awarded 
the contract for the construction of the new gas plant to E. A. 
McGillervay, of Corona. J. H. Coolman, superintendent, has pur- 
chased pipe and will commence laying the company’s mains at 
once. 


TULALE, CaL,—Attorney E. O, Miller and William Kettner, of 
Visalia, appeared before the Trustees on behalf of a franchise 
which the latter desires permitting him to establish a gas plant in 
this city. An ordinance granting the franchise was introduced 
and will be acted on at a later meeting. 


OKLAHOMA TER.—In the reorganization of the Oklahoma Gas 
and Electric Company, which took place on October 2oth, the 
following officers and directors were elected: C. B. Amos, Okla- 
homa City, president; H. M. Byllesby, Chicago, vice-president; 
D. T. Flynn, Oklahoma City, secretary; A. H. Grimes, Guthrie, 
treasurer; Rufus C. Dawes, Chicago, director; Samuel Insull, 
Chicago, director; H. M. Newton, Sparta, Wisconsin, director; 
R. J. Graff, Chicago, was appointed assistant secretary and treas- 
urer; H. M, Byllesby & Co. were retained as engineers for the 


property. 


SAN FRANCISCO, CAL.—The Western Gas Construction Com- 
pany, through its San Francisco office, is installing a complete oil 
gas plant and reconstructing into a crude oil system the present 
water gas apparatus of the San Bernardino Gas and Electric Com- 
pany. The present output will be more than doubled, and work 
will be completed by February. The Western company is also 
preparing to enlarge the crude oil plants at Long Beach and Ocean 
Park of the Edison company, giving each an additional output of 
10,000 feet per hour. The company has just completed a 50v0- 
foot generating apparatus at the Agnews State Hospital. B. S. 
Pederson is Western representative and engineer for the Western 
Gas Construction Company. 


MISCELLANEOUS. 


~ 
The General Incandescent Arc Light Company, New York, 
closed the contract with Westerly, Rhode Island (Mr. Kingle- 
smith, superintendent), for their new street lighting system 
in the face of very severe competiticu. The system embraces a 
fifty-light circuit. 


The Union Gas Engine Company, of San Francisco, secured the 
contract for a 125 horsepower, three-cylinder, and a three horse- 
power gasoline engine, fitted up to use oil, for a German ship. 
The company also secured the order for an eighty-five and a thirty 
horsepower engine from the Pfau Gold Mining Company, Cherry 
Creek, Arizona. 


The Kilbourne & Clarke Company have established a branch 
office at 536 South Spring Street, Los Angeles, for the sale of 
Nernst lamps. Mr. Richard O’Connor, formerly with the Bryan- 
Marsh Lamp Company, is sales agent. The same company has 
secured the contract for two 100-kilowatt generators and switch- 
boards complete from the Monterey County Gas and Electric 
Company for its Salinas plant. The generators and switchboards 
will be manufactured by the National Electric Company, of Mil- 
waukee, Wis., for whom the Kilbourne & Clark Co. are Western 
sales agents. 


The Independent Oil Producers Agency, mention of the organi- 
zation of which was previously made, has received papers of in- 
corporation and permanently organized to transact business. The 
officers elected are as follows: President, M. V. McQuigg; vice- 
president, F. F. Weed; secretary, A. H. Liscomb; treasurer, W. B. 
Robb. The agency controls between five and six millions of bar- 
rels of oil per month, the output of the majority of the indepen- 
dent producers of the State. Headquarters of the agency are 
located at Bakersfield. The distributing, or selling, office will be 
in San Francisco. 
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If you look for Quality before mere Price 
then you will order 


“Sunset”? Dry Cells 


Not the cheapest but the 
BEST. 

Our customers send their 
friends to us. 


If your jobber tries to sell 
you some other as ‘‘just as 
good,’’ send us your orders 
direct. 


A high amperage test is no 
test ofacell. The STEADY, 
DOWNRIGHT, HARD 
WORK that the‘‘SUNSET”’ 
will dois what counts. Ask 
for an endurance test. 


We are the licensee for the 
Pacific Coast of the National 
Carbon Company, who own 
the fundamental patent on 
dry batteries. 


Office and Factory § 
141-143 MAIN ST. 


Get our prices on Sal 
Ammoniac, Bluestone 
and Battery Zincs. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 


The Welsbach Burner 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Illuminate a Room 
Twenty-five Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street San Francisco, Cal. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


are superior in design, material, workmanship, 
—* and —" 


We are the designers and builders of the largest single water wheel 
ever constructed; it is in successful operation at the de Sabla 
power house of the California Gas and Electric Corporation, 
normal speed 400 revolutions per minute under 153] 
feet effective head, developing in regular service 
5500 kilowatts at the switchboard 
with a ne i of water. 


See our Service Exhibit at Block 42, Machinery Hall, 
World’s Fair, St. Louis. 


Write for our Bulletins Nos. 5 and 6 which contain data and 
tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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Managers of Electric Plants} WEDS 
| ENQELL SWITCH -BOARD- op 
You desire to increase your business AND RANCISCO, CAL. ' 


at a minimum cost ! MANUFACTURE HERA 


This is the age of specialization. 
SWITCH BOARDS 


Mid. 


We make a specialty of building up 







Sidi PANEL BOARDS 
Correspondence solicited FUSE TABLETS 
4 > 
O’Bryan Electrical Co. Monterey, any FUSE BLOCKS 
H. R. O’Bryan, Manager : na ade Braneiace * 
STARTING 
For Electric Lighting the 
DEVICES 


OHMEN ENGINE 


has no equal for 
Efficiency, Stability and Durability 


DIMMERS AND 
KNIFE SWITCHES 





Made in All Sizes to Suit All 
Conditions and Needs 


Main Board for Theater*Majestic, S. F., Cal. 


Write for Prices 


Drendell Switchboard Co. 


San Francisco, Cal. 
625 Howard Street Write for Estimates 


Ohmen Engine Works 


132 Main Street 


San Francisco, Cal. 


Centrifugal Fuel Oil Burner WELL! ABOVE ALL THINGS! 


(PATENTED) 
Best and Most Reliable Oil Burner Made 


@ * 
Adapted for Use Under All Kinds of 
Steam Boilers, Brick Kilns, 


Evaporating Pans, Etc. 
Water Proof Acid Proof Firé Resisting 


STANDARD ROOFING FOR 14 YEARS 


No Clogging. No Stoppage. No Pacific Coast Agents 
Distortion of Flame 


oe Bonestell, Richardson & Co. 


Write for Our Descriptive Catalogue and Prices 


American Manufacturing Company Corner of Sansome and Sacramento Streets, San Francisco, Cal. 
336 Macy Street, Los Angeles Write us for samples and descriptive literature 


RIVETED IRON AND STEEL PIPE | $3.00 FOR $2.25 


CLUBBING NOTICE 


By arrangement with the publishers of POPULAR 
MECHANICS, the most widely read magazine of its 
kind in the United States, we are enabled to offer 




































POR HYDRAULIC M IRRIGATION AND POWER PLANTS. Manufactured from the JOURNAL OF ELECTRICITY, POWER and GAS 
best grades of IRON or iL. by MODERN MACHINERY. and POPULAR MECHANICS for $2.25 per YEAR. 
THE SCHAW-BATCHER COMPANY PIPE WORKS, perenne aay 
539 MISSION ST., #11 to 219 J ST., Journal of Electricity Publishing vo. 
SAN FRANCISCO. SACRAMENTO. 532 Rialto Building San Francisco, Cal. 
GEORGE E. CARTER & CO. The Stanley-Taylor Company 


Room 52, Crocker Building SQUARE SAWN 


REDWOOD 
SAN FRANCISCO ace Po | e fm 
Telephone Main 545 RED CEDAR 


Quotations Furnished in Lots and Sizes to Suit Demands.: and Pine Cross Arms 


designs good advertising 
oe 


656 Mission Street 
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Electric Driven Machinery 


Of Every Description 

Electric Hoists, Electric Pumps, Electric Driven 

Machine Tools, Electric Driven Compressors, 
Electric Driven Fans and Blowers 


Samson Turbine Cripple Creek Electric Hoist 






















A COMPLETE LINE OF ENGINES, BOILERS, WATER WHEELS, ETC. 


Used in Connection with Electric Installations 


Write us for Catalogues and Information. State the conditions and what you desire to accomplish. 


HARRON, RICKARD & McCONE 


21-23 Fremont Street San Francisco, Cal. 





























KNIGHT'S 
WATER.... 
Wace... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union, These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed, 


Address all communications to 


KNIGHT & CO. 


. Petemighvoamiege. utter Creek, Cal. 
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Get Our Prices on Battery Zincs 


J. A. MORROW, Pres. J. W. HEIDT, Secy. 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 






Stereotype, 
Linotype, 
Roofing 












PACIFIC Mi ETAL WORKS 


153-55-57-59 First St., San Francisco, Cal, 73-75 North Second St., Portland, Ore. 













THE MILLER ANCHOR CO. wes 


NORWALK, OHIO 


Anchors, Augurs and Excavating 
Buckets 





Specify the “Miller” Anchor 


“THEY NEVER PULL UP” 


a 
ha 
by 
¥ 
a 


FT 
4 

ed 
= 

$> 

a 
gaa 
uj a 
MO 
J 
= 


yas 





Showing Position of Anchor Before and After 
Being Put in Ground ‘ 






HUTCHINS & SPENCER sc: francisco, cat 
Pacific Coast ast Representatives 

The Sterling Electrical Ma Se Company 

Murray Automatic Boiler Feed Company 

Regulators, Pump Governors, Steam Traps 










inge without notice and are made for prompt acceptance. All orders are accepted subject 


SPECIAL NOTICE.— Prices quoted herein are subject to cha 


A.P BRAYTON, President 
DAVID ODNZEL, Secretary - Treasurer. 


nding that while goods proving defective will be 


by accidents, strikes, fires or causes beyond our control, and with the understa 


to delays occasioned 


Good Words for “FINN’S” Armature Metal 


DICTATED 


replaced, no claims for damages or labor will be allowed. 


ATLANTIC DEPARTMENT 
143 LIBERTY ST.+tNEW YORK,USA 
J.V.AUNZE Manager 
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EDWARD L BRAYTON, Vice President & Manager 
GEO J.HENRY Ja. Chief Engineer 










CABLE ADDRESS 
PELTON, (he SANSCRIT, 
SAN FRANCISCO. NEW YORK 


CODES 
ABC-LIEBER- PELTON 








“HYDRAULIC ENGINEERS 
125-127-129 Main St San Francisco.Cal USA 


Ce ae 
Ao a EN Aug, 29, 1904, 


ANSWERING MENTION DATE AND ORDER No. 


RIGHT RESERVED TO CORRECT STENOGRAPHIC ERRORS 
ADDRESS ALL COMMUNICATIONS TO THE COMPANY 


GJH-BB,. 


Messrs. John Finn Metal Works, 
#313 Howard Street, 
c1iT Y. 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage. 

We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma. 
Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds. The bearings run extremely cool and our machinery 
inCluding these bearings, has been entirely free from any necessary 
simt down since the water was first turned on. The apparatus has 
now been in operation long enough to prove that the armature metal 
which ym furnished for them, is a highly satisfactory material for 
this severe service. 

We have, of course, used this metal on a mumber of high 
duty, large bearings, and in each instance it has given us entirely 
satisfactory results. 


Very truly yours 
THE PELTON WATER WHEEL Co. 


Enc, 
Photos 365-367 













— 
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ONCE MORE 
EASTERN 
SERVICE 


of the famous Southwestern train 


GOLDEN STATE 
LIMITED 


which will leave Los Angeles on the 
first trip of its third successful season 


DEC. 30, 1904 


Sumptuous equipment, scenic route 
through Ef Paso and Kansas City 
to Chicago. Ask agents for details. 


SOUTHERN 
PACIFIC 


San Francisco office 
613 MARKET STREET 


WASTED ENERGY TURNED TO PROFIT 


Many a mountain stream has 
been controlled by Pelton Engi- 
neers, directed to Pelton Wheels, 
and made to develop vast power 
eewmm for the generation of electricity, 
Bal so essential to modern business. 

It is difficult to find a civilized 
country on the globe where Pelton 
Water Wheels have not trans- 
formed wild raging streams into 
docile servants supplying power for 
all purposes. An 88-page illustrated 
book, containing valuable hy- 
draulic data, and listing installa- 
tions in all parts of the world, sent 
free. 





THE PELTON WATER WHEEL CO. 


118 Main Street, San Francisco 154 Liberty Street, New York 
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PACIFIC METER COMPANY 


(24 Jessie Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ftc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 






( I. GOODS 
WINNING CARDS? 
BECAUSE 22° sree RIGHT 


General Incandescent Arc Light Company 
529 WEST THIRTY-FOURTH STREET, NEW YORK 
BOSTON. BUTTE. CHICAGO. CINCINNATI. DENVER. NEW YORK. PHILADELPHIA. SAN FRANCISCO. ST.LOUIS. SEATTLE. 
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THE TRACY ENGINEERING CO. 


San Francisco Designers and Installers of Los Angeles 


Complete Power Plants 


Edge Moor ‘*2" Boilers 
Nordberg ir cémireteors 
Wainwright Heaters, Condensers 








—— High Steam Economy See 
The Bayley Engine Our Specialty Nordberg Corliss Engine 
Estimates and Catalogues Cheerfully Furnished 





American Balance Valve| j:ngineers and Contractors 


Company 


Balanced Main Valves 
GUARANTEED UNDER 250 POUNDS PRESSURE 


We Have the Latest Types for Any Engine 


DOUBLE ADMISSION AND DOUBLE EXHAUST 
Perfect Satisfaction Guaranteed 
We Make and Sell the 
NIXON SAFETY STAY BOLTS 
Simplest, Cheapest and Safest. 1,000,000 in use. 
and 
AMERICAN METALLIC PACKING 
THE BEST 


AMERICAN BALANCE VALVE CO. 


Rialto Building San Francisco 








GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 





Write for prices and particulars 


Century Electric Corporation 


18 Second Street, San Francisco, Cal. 
Telephone Bush 352 
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Plastic [letallic Packing 


FOR STUFFING BOXES OF 


PISTON RODS, VALVE RODS, AND 
OTHER RECIPROCATING OR ROTATING 
PARTS of MACHINES REQUIRING PACKING 


Figure 1 


A granular composition of white metal and purest flake graphite. 


Put up in thin plaited cotton tubes, that can be cut to required 
length for rings. 


Figure 3 
The grains are compacted in stuffing box by the pressure of Figure 4 
gland, and cotton tubing wears away, leaving metallic surface May be removed at any time, be broken up and retubed for 
in contact with rod, use in the same or other stuffing box. 


WE ARE PACIFIC COAST AGENTS FOR 


Westinghouse Steam Turbines and Engines Worthington Condensing Apparatus 
Laidlaw-Dunn-Gordon Pumps 
Keeler Water Tube and Fire Tube Boilers 
Patterson-Berryman Heaters 
National Steel Casting Company—Regal Plastic Metallic Packing 
Frick Company Ice and Refrigerating Machinery, Etc., Etc., Etc. 
We Plan and Install Complete Power Plant Equipments for Highest Economy of Operation 
We Request an Opportunity to Figure on Your Requirements and Will Cheerfully Furnish Estimates 
for Contemplated Work 


HUNT, MIRK & CO. 


ENGINEERS 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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Additional Light 


on the subject of lighting will be found in our 


No. 10 Sunbeam Catalogue 


Sunbeams 


won over 90 per cent. of the tests in which they competed 
during the past year 


Samples for trial free for the asking 


Can We Interest You? 
“The Sunburst 


It has been tried and not found wanting 


Our large and assorted stock assures 
you of 


Prompt Shipments 


Not so cheap in first cost as the 
cheapest, but cheaper than the 
cheapest considering the hours 
burning, efficiency and con- 
sumption of current 


CALIFORNIA 
ELECTRICAL WORKS 


547 MISSION STREET, 
SAN FRANCISCO, CAL. 


Pacific Coast Agents 


“The Sunbeam” 
ELECTRIC COMPANY ea aces 


We Carry the Largest Stock of Supplies on the Pacific Coast 
Prompt Shipments Right Prices 

















Electrical 


Wires 
and 


Cables 


Weatherproof 
Copper 
Rubber Covered 


Magnet Wire 














Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery: San Francisco, Crossley Building; Boston, Delta Building 
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HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 





CIVIL AND MINING ENGINEERING DEPARTMENT 
The Civil Engineering Course includes Geometry, Trigo- 
nometry, Draughting, Strength of Materials, and Surveying. 
The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [Metallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 
Address 
E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Hemingray Insulators|4A HEART TO HART TALK 


For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 









World’s Standard 


The Chas. F. Sloane Co. 
Exclusive Pacific Coast Sales Agents 


Crossley Building 





San Francisco, Cal. 








New York Block, Seattle 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


Stimson Building, Los Angele 
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yore 


Inductor 
Alternators 











The Inductor built by the Stanley Electric Manufacturing Company is the simplest piece of electrical 
generating apparatus on the market. 


With no moving wires, brushes, commutator or collector rings to cause the trouble found in other alter- 
nators, and with no attention required except at the bearings, there is nothing about the §.K.C. Inductor to 
go wrong. 


If an operator can start up, oil up, shut, and occasionally clean up the S.K.C. Inductor, it will run 
successfully. 


Bulletins Nos. 123 and 128 explain it all. Will you send for them? 





Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


= pa mene =) 
| ‘ly PACIFIC COAST OFFICES ‘ly | 
! Pioneer Building, - - Seattle, Wash. 

J 69-75 New Montgomery Street, San Francisco, Cal. J | 
, ; Aided dia 


Presswork bv the Stanley-Tavior Company, S, F. A: 


o 


LBMy '05 





